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THE FISH RIVER CAVES, NEAR SYDNEY, 
AUSTRALIA, 


By J. RicnTer. 


THESE caves are situated about 80 miles west of Syd- 
ney, Australia, and are some 3,000 feet above sea level, 
in an interesting mountainous locality. They were 
first diseovered by a party of settlers in 1866, while in 
pursuit of bushrangers. 

Apart from the cave sights. that attract so many 
visitors, the locality surrounding affords an interestin 
study to the geologist and student of nature. A wa 
or ridge of limestone, bard as flint, and several hun- 
dred feet in height, stretches across country for several 
miles, sometimes as a ridge, at other places as an arch 
or bridge spauning streams. One of these creeks, con- 
taining a stream measuring several square feet in sec- 
tion, disappears under the limestone, embouchiog 
again a mile or so further down, Its subterranean 
course bas never vet been traced. Contiguous to its 
course, little doubt exists of many undiscovered caves, 
possibly surpassing in beauty those at present shown 
to delighted visitors. In ages past this ridge of lime- 
stone, now so high above the sea and 80 miles from it, 
was the bottom of the warm ocean, the abode and 
regenerative ground of the myriad tribe of shellfish. 
Unearthing a detached piece of limestone at grass 
from the red soil, different forms of shell are diseern- 
ible over the surface of it, a substance in the soil eat- 
ing or corroding certain parts of the limestone more 
than others, leaving the shell forms raised above the 
surface of it. Viewing these forms, it is significant 
that none of these shells originally forming a part sub- 
stance of this limestone were larger thau 1'¢ inches in 
any section. The line of junction of the limestone 
with other rocks is visible at several places. On the 
western side an indurated Silurian sehist formation 
closes in upon it. At the other, softer schists. An- 
other creek, after having worn out a passage for itself 
through this wall of limestone, immediately joins the 
stream aforementioned ; and it is near the junction 
of these streams the caves are situated. so far dis- 
covered, and as shown to the visitor by the caretaker 
—the caves having been wisely reserved by the govern- 
ment of New South Wales from any private proprie- 
tary speculation or interference. Where these streams 
have bored a passage through several hundred yards 
of this wall of limestone, traces are left sufficiently 
numerous to show that said streams had originally 
worked through at a much higher level ; in after ages 
grinding deeper to the present bed. 

These caves are singularly attractive. The intricate 
galleries, halls and passages in their subterranean 
scenes are so truly magnificent that a person having 
once seen them is desirous of viewing them again and 
again, new features being presented to his view at 
each visit and at every turn. The strange forms that 
have been assumed by the drippings from the lime- 
stone are almost infinite, and are in beauty unsurpass- 
able in their own character elsewhere. When lighted 
up by the incandescent magnesium wire or other 
strong light, these sublime chambers, so strangely 
formed by Nature's hand, present a gorgeous spectacle, 
filled as they are with drooping sprays, coral growths, 
delicate pendants, gigantic columns, handsome shawls, 
huge curtains, and shadowy arches of the most fan- 
tastic kind. There is a good coach road from the rail- 
way at Tarana to the caves, 36 miles. 

he cavernous limestone of the Fish River is bluish- 
brown in color, compact and hard ; fractures easily 
under the hammer, leaving an edge sharp as that of 
flint. It is capable of taking a high polish, almost 
equal to that of the New Zealand greenstone, so much 
used in jewelry ornamentation at the present time in 
Australasia. At different places{about the caves, where 
the configuration of the surface has forced the many 
almmals of the kangaroo species, large or sma!l, to 
travel on any narrow trail, the limestone is worn so 
smooth and polished by the feet of these indigenous 
animals that the face of the visualist is reflected to 
him as iv a mirror at favorable spots. 

The length of the numerous caves in their various 
turns and curves, ascents and descents, would prob- 
ably measure several miles, taking about three days to 
view, while the student may spend three days more 
to advantage inspecting the many strange overground 
features of the neighborhood, including the unique 
surrounding woodland scenery, typically Australian. 

The fissured condition of some of the limestone 
in this locality is due to volcanic upheaval disturb- 
ance. Many of the smaller fissures have been filled 
sinee the upheaval with silicates and spar, some 
colored, denoting the presence of oxides of iron and 
probably other metals, from which also the bard car- 
bonates deposited in such lovely and various forms on 
the walls, or dependent from the domes and arches of 
the caves below, have obtained their variegated and 
diversified colors. Some of these silicates present an 
example of that rare combination, stratification and 
ervstallization. 

‘or two or three years after discovery the more ac- 
cessible caves were partly despoiled by iconoclastic 
inelined visitors breaking away the best stalactites 
and carrying them off to adorn their homes. Then 
the government assumed charge of these marvels of 
nature, since which time the caves are locked at their 
various entrances by iron gates, and can now only be 
seen by the guidance of the caretaker, whose service is 
free of charge, the material for displaying light and 
cost of sustenance while there being the only charges 
made. Much improvement has been and is being 
made throughout to enable visitors, including ladies, 
to better see the many wondrous sights without 
the physical exertion that was necessary in former 

ears, 

‘Trenches have been dug in many places, so that one 
ean now walk along upright where once it was neces- 
sary to crawl along on bands and knees, or wriggle 
along, caterpillar fashion, through passages that 
measured but 10 or 12 inches from floor to roof. 
Bridges have been thrown across chasms and pools, 
wire ladders and stairs have been fixed at difficult 
ascents or descents, iron or wire rope railing guards 
the wore dangerous side lines and pits, and rocks and 
other obstructions have been cleared away. 

it would be diffieult, as it would be unwise, to .m- 

these caves with the Mammoth Caves of Ken- 
tucky or the more recently discovered Luray Caves of 
Virginia, each having its own characteristics—the 


Mammoth, for their vastness and rosette-covered walls ; 
the Luray, for their tessellar pendent features; the 
Fish River, for their spiked and filigree glasswork and 
shawl-draped roofs and walls. 

The student of nature, accustomed to find the most 
exquisite symmetry, form and color where licht and 
warmth are in most abundance, is surprised to find 
here, as in other caverns, that the must charming 
forms, figures and colors have been slowly created in 
these underground corridors, in a temperature not 
more than 60° F., and in darkness as inteuse as that of 
some parts of the Black Tartarus, as believed in by 
the ancients. This silent,.enduring evidence rather 
upsets the assertions of those theorists who assert that 
the richest colors are not producible except by the aid 
of light or heat, or both eonjointly. 

In some of these caves we were often confronted by 
what at first sight has the appearance of the filigree 
work of the glassblower, as if a member of that craft 
had traversed with a portable apparatus, and had in 
haphazard fashion practiced his art here and there in 
the most whimsical places, on walis, stalactites, in 
aeten on arch under one’s feet and on dome 50 feet 
above. 

In some places our attention was attracted to side 
floors apparently thickly strewn with potatoes or 
turnips, covered by a half inch of what appeared 
newly fallen snow. It is not snow, but a soft fungus 
or down closely resembling it; and, unlike a few min- 
utes’ fall of snow, is the gradual growth or decay of 
ages, no doubt the product of disintegrated carbonates, 
the potatoes being concretionary nodules, probably 
formed from the same substance. Near these and at 
other places the walls present the appearance of an 
irregular, techy beton concrete work, or the white- 
washed dak plastering to be met with on the outside 
walls of the houses of the German peasants ; at other 
places as if boys had been throwing small snowballs 
at the walls, which had stuck there, white as snow, a 
portion of it as soft, too. 

As iliustrating the of matter, the 
limestone, extremely hard though it be, wastes away 
in the presence of aqueously saturated air, and under 
certain conditions on contact with water, and is de- 
posited at lower levels in all those strange and curious 
forms that so exult visitors. 

The caves that have their entrance from outside are 
but four or five in number: The Elder Cave, Nettle 
Cave, Lurline Cave, Lucas Cave. The Imperial Cave, 
the finest of all the number, was discovered eighteen 

ears ago. Al) other caves are but sub-caves of these. 

he Lucas Cave is singular in its form, winding down- 
ward as it does until, at its further end, we find our- 
selves directly under the entrance portion, but 200 
feet lower. 

Let us pause a little, aud think over the evidently 
extraordinary slow growth of that grotto of stalactites 
before us. From long continued observation, extend- 
ing over a century, in the limestone caves of Europe 
and America, the results go to show that it takes a 
thousand years to make a foot in length of the slowest 
forming stalactites. It is equally certain, however, 
from the results of observations in the same caves, 
that the same lengt. has become aggreyated in 100 or 
200 years, but the conditions under which each were 
formed beirg different. From one fals a drop of 
water but once in two or three minutes, wuch of the 
water previous to its falling as a drop being evaporated 
on its coming in-contact with air or a current of air. 
Frow the other the water falls in an almost continual 
trickle. At the Fish River Caves the only observa- 
tion as yet taken was by the guide, who informed us 
that, at the entrance to the cave, and previous to the 
path being lowered, be had accidentally broken the 
tip off a stalactite 8 inches long by striking it with his 
head sixteen years ago. The new growth, the growth 
of sixteen years, was but °¢ of an ineh in length by 14 
in thickness, the thickness of the stem where broken 
off being about °, of aun inch. At the time of our visit, 
one to two minutes elapsed between the falling of 
each drop of water from it. At this rate it must have 
taken years to form this stalactite of 8 inches length 
previous to its breakage. 

At one place, measuring about 150 square feet, we 
counted 36 stalactites to the square foot, from an ineh 
to fifteen inches Jong, waking about 5,000 delicate pend- 
ants in this sequestered nook. The longest stalactite 
noted in these caves was about 20 feet or less, and the 
tallest stalagmite about 10 feet, many of the latter 
assuming most peculiar shapes, as of human-like 
figures, hooded monks and nuns, of robed statues and 
statuettes, of fish standing on their heads or tails, of 
candlesticks, as in Fig. 2, to the right in Nelly’s Grotto. 

Throughout our subterranean travels, numbers of 
pools and basins from 4 inches to 2 feet in diameter, 
filled with water as clear as the distilled element, con- 
tinually meet our view, and in the strangest and most 
unexpected of places, too; on top of a mound, on 
shelves or ledges. on terraces, or in niches, while in 
the vicinity of Fig. 6 is a sheet of water usually less 
than 6 inches in depth, 100 feet long, its bottom glisten- 
ing with pearls and other concretionary forms like 
nodules, marbles, birds’ eggs, etc., interspersed with 
patches of diminutive coral forms, a sight so dazzling 
to the eye that if continued becomes almost painfal. 

The Shawl Cave, Fig. 5, nature has devoted to the 
display of shawls, and there are curtains from 10 to 20 
feet long, '¢ to % inch thick, and 2 to 5 feet wide. 
Some are nearly white, while others are more or leas 
beautifully striated in white, pink, yellow and brown, 
like the markings visible in agates and other precious 
stones. A light placed behind these curtains reveals 
sowe to be opaque, others translucent, and all ex- 
tremely handsome. A tiny stream of water trickles 
down the edge of each shawl. 

The Crystal Salt Pans, Fig. 6,"are a number of shal- 
low basins filled with beautiful semi-circular sheets of 
gleaming water (basins dry when photographed), each 
basin being a terrace, and catching the overflow of 
water from the one above it. It was only after a 
secoud investigation that we could realize that the ruf- 
fled margins and corrugated brims of these calcareous 
pools were built up by deposition of material con- 
tained in the water itself, the deposit strangely taking 
place only at the point of overflow, These basins are 
sometimes dry, when they present the appearance of a 
number of evaporated salt pans at a salt factory, the 
bottoms of the basins being then covered with shining 
crystals, Viewing the pillars to the left reminds the 
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visitor of the ruined monumental columns met with i:, 
Italy, Palestine and Greece. 

Fig. 1, Lolly Cave, is an overcrowded curiosity sho, . 
the most splendid gems hidden from view: by inferio, 
articles, 

Nelly’s Grotto, Pig. 2, is an assemblage needing no 
comment. 

Solidified or petrified cascades and waterfalls ar 
numerous throughout the caves. A few are spotles: 
white in color, others leaden blue, some striated in 
various shades of white, pink and yellow, while mor. 
are of a transparent black or brown. The latter is 
also the prevailing color about the diamond wells. 
where the carbonates are coated with a surface of 
erystals, the crystals being large. 


INAUGURAL ADDRESS. 


By Prof. Sir WitiiAM TURNER, President of the 
British Association for the Advancement of 
Science, Bradford Meeting. 


SCIENTIFIC METHOD. 


EDWARD GIBBON has told us that diligence and ac- 
curacy are the only merits which an historical writer 
can ascribe to himself. Without doubt they are funda- 
mental qualities necessary for historical research, but 
in order to bear fruit they require to be exercised by 
one whose mental qualities are such as to enable him 
to analyze the data brought together by his diligence. 
to discriminate between the false and the true, to pos- 
sess an insight into the complex wotives that determine 
human action, to be able to recognize those facts and 
incidents which had exercised either a primary or only 
a secondary influence on the affairs of nations, or on 
the thoughts and doings of the person whose character 
he is depicting. 

In scientific research, also, diligence and accuracy 
are fundamental qualities. By their application new 
facts are discovered and tabulated, their order of suc- 
cession is ascertained, and a wider and more intimate 
knowledge of the processes of nature is acquired. But 
to decide on their true significance a well-balanced 
mind and the exercise of prolonged thought and reflec- 
tion are needed. William Harvey, the father of exact 
research in physiology, in his memorable work, ** De 
Motu Cordis et Sanguinis,” published more than two 
centuries ago, tells us of the great and daily diligence 
which he exercised in the course of his investigations, 
and the numerous observations and experiments which 
he collated. At the same time he refers repeatedly to 
his cogitations and reflections on the meaning of what 
he had observed, and without which the complicated 
movements of the heart could not have been analyzed, 
their significance determined, and the circulation of the 
biood in a continuous stream definitely established. 
Early in the present century, Carl Ernst von Baer, the 
father of embryological research, showed the im- 
portance which he attached to the combination of ob- 
servation with meditation by placing side by side on 
the title page of his famous treatise, ‘‘ Ueber Ent- 
wickelungsgeschichte der Thiere” (1828), the words 
Beobachtung und Reflexion. 

Though I have drawn from biological science my 
illustrations of the need of this combination, it must 
not be inferred that it applies exclusively toone branch 
of scientific inquiry ; the conjunction influences and 
determines progress in all the sciences, and when as- 
sociated with a sufficient touch of imagination, when 
the power of seeing is conjoined with the faculty of 
foreseeing, of projecting the mind into the future, we 
may expect something more than the discovery of iso- 
lated facts ; their co-ordination and the enunciation of 
new principles and laws will necessarily follow. 

Scientific method consists, therefore, in close observa- 
tion, frequently repeated so as to eliminate the possi- 
bility of erroneous seeing ; in experiments checked and 
controlled in every direction in, which fallacies wight 
arise ; in continuous reflection on the appearances and 
phenowena observed, and in logically reasoning out 
their meaning and the conclusions to be drawn from 
them. Were the method followed out in its integrity 
by all who are engaged in scientific investigations, the 
time and labor expended in correcting errors committed 
by ourselves or by other observers and experimental- 
ists would be saved, and the volumes devoted annually 
to scientific literature would be materially diminished 
in size. Were it applied, as far as the conditions of life 
admit, to the conduct and management of human af- 
fairs, we should not require to be told, when eritical 
periods in our welfare as a nation arise, that we shall 
muddle through somehow. Recent experience 
taught us that wise discretion and careful prevision are 
as necessary in the direction of public affairs as in the 
pursuit of science, and in both instances, when prop- 
erly exercised, they enable us to reach with compara- 
tive certainty the goal which we strive to attain. 

IMPROVEMENTS IN MEANS OF OBSERVATION. 


While certain principles of research are common to 
all the sciences, each great division requires for its in- 
vestigation specialized arrangements to insure its pro- 
gress. Nothing contributes so much to the advance- 
ment of knowledge as improvements in the means of 
observation, either by the discovery of new adjuncts to 
research, or by a fresh adaptation of old methods. In 
the industrial arts, the introduction of a new kind of 
raw waterial, the recognition that a mixture or blend- 
ing is often more serviceable than when the substances 
employed are uncombined, the discovery of new pro- 
cesses of treating the articles used in manufactures, the 
invention of improved machinery, all lead to the ex- 
pansion of trade, to the occupation of the people, and 
to the development of great industrial centers. In 
science, also, the invention and employment of new 
and more precise instruments and appliances enables u- 
to appreciate more clearly the signification of facts ani! 
phenomena which were previously obscure, and to 

netrate more deeply into the mysteries of nature. 

hey mark fresh departures in the history of science, 
and provide a firm base of suppert from which a con- 
tinuous advance may be made and fresh conceptions of 
nature can be evolved. 

It is not my intention, even had I possessed the re- 
quisite knowledge, to andertake so arduous a task a~ 
to review the progress which has recently been mace 
in the great body of sciences which lie within the do- 
main of the British Association. As my occupation 11: 
life has required me to give attention to the science 
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whieh deals with the strueture and organization of the 
vodies of man and animals—a science which either in- 
iudes within its scope or has intimate and widespread 

‘ations to comparative anatomy, embryology, mor- 
, nology, zoology, physiology and anthropology—I shall 

suit myself to the attempt to bring before you some of 

he more important observations and conclusions which 
ave a bearing on the present position of the subject. 
\s this is the closing year of the century it will not, I 
‘uink, be oat of place to refer to the changes which a 

undred years have brought about in our fundamental 
-oneeptions of the stracture of animals. In science, as 
11 business, it is well from time to time to take stock of 
what we have been doing, so that we may realize 
where we stand and ascertain the balance to our credit 
i the seientific ledger. 

So far back as the time of the ancient Greeks it was 
,nown that the human body and those of the more 
highly organized animals were not homogeneous, but 
were built up of parts, the partes dissimilares (ra 
ovouota pwépnm) of Aristotle, which differed from each 
other in form, color, texture, consisteacy and properties. 
These parts were fawiliarly known as the bones, 
iuseles, sinews, blood-vessels, glands, brain, nerves 
and so on. As the centuries rolled on, and as ob- 
servers and observations inultiplied, a more and more 
precise knowledge of these parts throughout the Ani- 
ial Kingdom was obtained, and various attempts were 
iuade to classify animals in accordance with their forms 
and strueture. During the concluding years of the 
last century and the earlier part of the present, the 
Hunters, William and John, in our country, the Meckles 
in Germany, Cuvier and St. Hilaire in France, gave an 
enormous ae to anatomical studies, and con- 
tributed largely to our knowledge of the construction 
of the bodies of animals. But while by these and other 
observers the most salient and, if I inay use the expres- 
sion, the grosser characters of the animal organization 
had been recognized, little was known of the more in- 
timate structure or texture of the So far as. 
could be determined by the unassisted vision, and so 
much as could be recognized by the use of a simple 
lens, had indeed been ascertained, and it was known 
that muscles, nerves and tendons were composed of 
threads or fibers, that the blood and lymph vessels 
were tubes, that the parts which we call fasci# and 
aponeuroses were thin membranes, and so on. 

Early in the present century Xavier Bichat, one of 
the most brilliant men of science during the Napoleonic 
era in France, published his ‘‘ Anatomie Générale,” in 
which he formulated important general principles. 
Every animal is an assemblage of different organs, 
each of which discharges a function, and acting to- 
gether, each in its own way, assists in the preservation 
of the whole. The organs are, as it were, special ma- 
chines situated in the general building which con- 
stitutes the factory or body of the individual. But, 
further, each organ or special machine is itself formed 
of tissues which possess different properties. Some, as 
the blood-vessels, nerves, fibrous tissues, ete., are gen- 
erally distributed throughout the animal body, while 
others, as bones, muscles, cartilage, etc., are found only 
in certain definite localities. While Bichat had ac- 
quired a definite philosophical conception of the gen- 
eral prineiples of construction and of the distribution 
of the tissues, neither he nor his pupil Béclard was in a 
position to determine the essential nature of the struc- 
tural elements. The means and appliances at their 
disposal and at that of other observers in their genera- 
tion were not sufficiently potent to complete the 
analysis. 

Attempts were made in the third decennium of this 
century to improve the methods of examining minute 
objects by the manufacture of compound lenses, and 
by doing away with chromatic and spherical aberra- 
tion to obtain, in addition to magnification of the ob- 
ject, a relatively large flat field of vision with clearness 
aud sharpness of definition. When in January, 1830, 
Joseph Jackson Lister read to the Royal Society his 
memoir **On some properties in achromatic object- 
glasses applicable to the improvement of microscopes,” 
he announced the principles on which combinations of 
lenses could be arran which would possess these 
qualities. By the skill of our opticians, microscopes 
have now for more than half a century been con- 
structed which, in the hands of competent observers, 
have influenced and extended biological science with 
results comparable to those obtained by the astrono- 
mer through improvements in the telescope. 

In the study of the minute structure of plants and 
animals the observer has frequently to deal with tissues 
and organs, most of which possess such softness and 
delicaey of substance and outline that, even when mi- 
croscopes of the best construction are employed, the 
determination of the intimate nature of the tissue, and 
the precise relation which one element of an organ 
bears to the other constituent elements, is in many 
instances a matter of difficulty. Hence additional 
methods have had to be devised in order to facilitate 
study and to give precision and accuracy to our ob- 
servation. It is difficult for one of the younger 
generation of biologists, with all the appliances of a 
well-equipped laboratory at his command, with ex- 
perienced teachers to direct him in his work, and 
with exeejlent text-books, in which the modern methods 
are described, to realize the conditions under which 
his predecessors worked half a century ago. Labora- 
tories for minute biological research had not been con- 
strneted, the practical teaching of histology and em- 
bryology had not been organized, experience in methods 
of work had not accumulated ; each man was left to 
his individual efforts, and had to puzzle his way 
through the complications of structure to the best of 
his power. Staining and hardening reagents were un- 
known. The double-bladed knife invented by Valen- 
tin, held in the hand, was the only improvement on 
the seaipel or razor for cutting thin, more or less trans- 
lucent slices suitable for microscopic examination ; me- 
chanieal seetion cutters and freezing arrangements had 
not been devised. The tools at the disposal of the 
iicroseopist were little more than the knife, forceps, 
scissors, needles, with acetic acid, glycerine, and Can- 
ada balsaw as reagents. But in the employment of the 
hewer methods of research, care has to be taken, more 
especially when hardening and staining reagents are 
used, to diseriminate between appearanees which 
are to be interpreted as indicating natural charac- 
ters and those which are only artificial productions. 
Notwithstanding the difficulties t on the 
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study of the more delicate tissues, the compound 
achromatic microscope provided anatomists with an 
instrament of great penetrative power. Between the 
years 1830 and 1850 a number of acute observers ap- 
plied themselves with much energy and enthusiasm to 
the examination of the minute structure of the tissues 
and organs in plants and animals. 


CELL THEORY. 


It had, indeed, long been recognized that the tissues 
of plants were to a large extent composed of minute 
vesicular bodies, technically called cells (Hooke, Mal- 
pighi, Grew). In 1831 the discovery was made by the 
great botanist, Robert Brown, that in many families of 
plants a circular spot, which he named areola or nu- 
cleus, was present in each cell; and in 1838 M. J. 
Schleiden published the fact that a similar spot or 
nucleus was a universal elementary organ in vegeta- 
bles. In the tissues of animals a structures had 
begun to be recognized comparable with the cells and 
nuclei of the vegetable tissues, and in 1839 Theodore 
Schwann announced the important generalization that 
there is one universal principle of development for 
the elementary part of organisms, however different 
they may be in appearance, and that this principle is 
the formation of ceils. The enunciation of the funda- 
mental principle that the elementary tissues consisted 
of cells constituted a step in the progress of biological 
science which will forever stamp the century now draw- 
ing to a close with a character and renown equaling 
those which it has derived from the most brilliant dis- 
coveries in the physical sciences. It ae biologists 
with the visible anatomical units through which the 
external forces operating on, and the energy generated 
in living matter come into play. It dispelled for ever 
the old mystical idea of the influence exercised by 
vapors or spirits in living organisms. It supplied the 
physiologist and pathologist with the specific struc- 
tures through the agency of which the functions of 
organisms are discharged in health and disease. It ex- 
erted an enormous influence on the progress of practi- 
cal medicine. A review of the progress of knowledge 
of the cell may appropriately enter into an address on 
this occasion. 

STRUCTURE OF CELLS. 


A cell is a living particle, so minute that it -needs a 
microscope for its examination ; it grows in size, main- 
tains itself in a state of activity, responds to the action 
of stimuli, reproduces its kind, and in the course of 
time it degenerates and dies. 

Let us glance at the structure of a cell to determine 
its constituent parts and the réle which each plays in 
the function to be discharged. The original concep- 
tion of a cell, based upon the study of the vegetable 
tissues, was a minute vesicle inclosed by a definite wall, 
which exercised chemical or metabolic changes on the 
surrounding material and secreted into the vesicle its 
characteristic contents. A similar conception was at 
first also entertained regarding the cells of animal 
tissues; but as observations multiplied, it was seen 
that numerous elementary particles, which were ob- 
viously in their nature cells, did not possess an inclos- 
ing envelope. A wall ceased to have a primary value 
as a constituent part of a cell, the necessary vesicular 
eharacter of which, therefore, could no longer be en- 
tertained. 

The other constituent parts of a cell are the cell 
plasm, which forms the body of the cell, and the nu- 
cleas embedded in its substance. Notwithstanding the 
very minute size of the nucleus, which even in the 
largest cells is not more than ,}, inch in diameter, 
and usually is considerably smaller, its almost constant 
form, its well defined sharp outline, and its power of 
resisting the action of strong reagents when applied to 
the cell, have from the period of its diseovery by Robert 
Brown caused histologists to bestow on it much atten- 
tion. Its structure and chemical composition ; its mode 
of origin ; the part which it plays in the formation of 
new cells and its fanction in nutrition and secretion 
have been investigated. 

When examined under favorable conditions in its 

ive or resting state, the nucleus is seen to be 
unded by a membrane which separates it from the 
cell plasin and gives it the characteristic sharp contour. 
It contains an apparently structureless nuclear sub- 
stance, nucleoplasm or enchylema, in which are em- 
bedded one or more extremely minute particles called 
nucleoli, along with a network of exceedingly fine 
threads or fibers, which in the active living cell play an 
essential part in the production of new nuclei within 
the cell. In its chemical composition the nuclear sub- 
stance consists of albuminous plastin and globulin ; 
and of a special material named nuclein, rich in phos- 
phorus and with an acid reaction. The delicate net- 
work within the nucleus consists apparently of the 
nuclein, a substance which stains with carmine and 
other dyes, a property which enables the changes 
which take place in the network in the production of 
young cells to be more readily seen and followed out 
by the observer. 

The mode of origin of the nucleus and the part which 
it ony in the production of new cells have been the 
subject of much discussion. Schleiden, whose observa- 
tions, published in 1838, were made on the cells of 
plants, believed that within the cell a nucleolus first 
appeared, and that around it molecules aggregated to 
form the nucleus. Schwann again, whose observations 
were mostly made on the cells of animals, considered 
that an amorphous material existed in organized bodies, 
which he called cytoblastema. It formed the contents 
of cells, or it might be situated free or external to them. 
He figuratively compared it to a mother liquor in 
which crystals are formed. Either in the cytoblastema 
within the cells or in that situated external to them, 
the aggregation of molecules around a nucleolus to 
form a nucleus might oceur, and, when once the 
nucleus had been formed, in its turn it would serve 
as a center of aagpouniice of additional molecules from 
which a new ceili would be produced. He regarded, 
therefore, the formation of nuclei and cells as possible 
in two ways: one within pre-existing cells (endogenous 
cell formation), the other in a free blastema lying ex- 
ternal to cells (free cell formation). In animals, he 
says, the endogenous method is rare, and the cus- 
tomary origin is in an external blastema. Both Schlei- 
den and Schwann considered that after the cell was 
formed the nucleus had no permanent influence on the 
life of the cell, and usually disappeared. 


Under the teaching principally of Henle, the famous 
Professor of Anatomy in Géttingen, the conception of 
the free formation of nuclei and cells in a more or less 
fluid blastema, by an aggregation of elementary yran- 
ules and molecules, obtained so much credence, es- 
pecially among those who were engaged in the study 
of pathological processes, that the origin of cells within 

re-existing cells was toa large extent lost sight of. 

hat a parent cell was requisite for the production of 
new cells seemed to many investigators to be no longer 
needed. Without doubt this conception of free cell- 
formation contributed in no small degree to the belief, 
entertained by various observers, that the simplest 
plants and animals might arise, without pre-existing 
parents, in organic fluids destitute of life, by a process 
of spontaneous generation ; a belief which prevailed in 
many minds almost to the present day. If, as has been 
stated, the doctrine of abiogenesis cannot be experi- 
mentally refuted, on the other hand it has not been ex- 
perimentally proved. The burden of proof lies with 
those who hold the doctrine, and the evidence that we 
possess is al] the other way. 


MULTIPLICATION OF CELLS. 


Although von Mohl, the botanist, seems to have 
been the first to recognize (1835) in plants a multiplica- 
tion of cells by division, it was not until attention was 
given to the study of the egg in various animals, and 
to the changes which take place in it, attendant on fer- 
tilization, that in the course of time a much more cor- 
rect conception of the origin of the nucleus and of the 
part which it plays in the formation of new cells was 
obtained. Before Schwann had published his classical 
memoir in 1889, von Baer and other observers hax! 
recognized within the animal ovum the germinal 
vesicle, which obviously bore to the ovum the relation 
of a nucleus toacell. As the methods of observation 
improved, it was recognized that, within the develop- 
ing egg, two vesicles appeared where one only had ml 
viously existed, to be followed by four vesicles, then 
eight, and so on in wultiple progression until the ovam 
contained a :ultitade of vesicles, each of which pos- 
sessed a nucleus. The vesicles were obviously cells 
which had arisen within the original germ cell or ovum. 
These changes were systematically described by Martin 
Barry so long ago as 1839 and 1840 in two memoirs 
comunicated to the Royal Society of London, and 
the produced, on account of the irregular- 
ities of the surface occasioned by the production of 
new vesicles. was named by him the mulberry-like 
structure. He further pointed out that the vesicles ar- 
ranged themselves as a layer within the envelope of the 
egg or zona pellucida, and that the whole embryo was 
composed of cells filled with the foundations of other 


“cells. He recognized that the new cells were derived 


from the germinal vesicle or nucleus of the ovam, the 
contents of: which entered into the formation of the 
first two cells, each of which had its nucleus, which in 
its turn resolved itself into other cells, and by a repeti- 
tion of the process into a greater number. he endo- 
genous origin of new cells within a pre-existing cell and 
the process which we now term the segmentation of 
the yolk were successfully demonstrated. In a third 
memoir, published in 1841, Barry definitely stated that 
young cells originated through division of the nucleus 
of the parent cell, instead of arising, as a product of 

stallization, in the fluid be aren + of the parent 
cell or in a blastema situated external to the cell. 

In a memoir published in 1842, John Goodsir advo- 
eated the view that the nucleus is the reproductive or- 
gan of the cell, and that from it, as from a germinal 
spot, new cells were formed. In 4 oy published three 
years later, on nutritive centers, he described cells the 
nuclei of which were the permanent source of success- 
ive broods of young cells, which from time to time oc- 
cupied the cavity of the parent cell. He extended also 
his observations on the endogenous formation of cells 
to the cartilage cells in the process of inflammation and 
to other tissues undergoing pathological changes. Cor- 
roborative observations on endogenous formation were 
also given by his brother, Harry Goodsir, in 1845. 
These observations on the part which the nucleus 
plays by cleavage in the formation of young cells by 
endogenous development from a parent center—that an 
organic continuity existed between a mother cell and 
its descendants through the nucleus—constituted a 
great step in advance of the views entertained by 
Scbleiden and Schwann, and showed that Barry and 
the Goodsirs had a deeper insight into the nature and 
functions of cells than was possessed by most of their 
contemporaries, and are of the highest importanee 
when viewed in the light of recent observations. 

In 1841 Robert Remak published an account of the 
presence of two nuclei in the blood corpuscles of the 
chick and the pig, which he regarded as evidence of 
the production of new corpuscles by division of the 
nucleus within a parent cell; but it was not until some 
years afterward (1850 to 1855) that he recorded addi- 
tional observations and recognized that division of the 
nucleus was the starting point for the multiplication of 
cells in the ovum and in the tissues generally. Rewak’s 
view was that the process of cell division began with 
the cleavage of the nucleolus, followed by that of the 
nucleus, and that again by cleavage of the body of the 
cell and of its membrane. Kdlliker had previously, in 
1843, described the multiplication of nuclei in the ova 
of parasitic worms, and drew the inference that in the 
formation of young cells within the egg the nucleus 
underwent cleavage, and that each of its divisions en- 
tered into the formation of a new cell. By these obser- 
vations, and by others subsequently made, it became 
obvious that the multiplication of animal cells, either 
by division of the nucleus within the cell or by the 
budding off of a part of the protoplasm of the cell, was 
to be regarded as a widely spread and —, a uni- 
versai process, and that each new cell arose from a 
parent cell. 

Pathological observers were, however, for the most 
part inclined to consider free cell formation in a blas- 
tema or exudation by an aggregation of molecules, in 
accordance with the views of Henle, as a common phe- 
nomenon. This proposition was attacked with great 
energy by Virchow in a sefies of memoirs published in 
his Archiv, commencing in volame i, 1547, and finally 
received its death blow in his published lectures on 
Celle lar Pathology, 1858. He maintained that 
ological structures there was no instance of cell devel- 
opment de novo; where a cell existed, there one must 
have been before. Cell formation was a coutinuous 
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development by descent, which he formulated in the 
expression omnis cellula e cellulAa. 


KARYOKINESIS. 


While the descent of cells from pre-existing cells by 
division of the nucleus during the development of the 
egg, in the embryos of plants and animals, and in adalt 
vegetable and animal tissues, both in healthy and dis- 
eased conditions, had now become generally recognized, 
the mechanism of the process by which the cleavage of 
the nucleus took place was for a long time unknown. 
The discovery had to be deferred until the optician 
had been able to construct lenses of a higher penetra- 
tive power, and the microscopist had learned the use of 
coloring agents capable of dyeing the finest elemente 
of the tissues. 

There was reason to believe that in some cases a di- 
rect cleavage of the nucleus, to be followed by a corre- 
sponding division of the cell into two parts, did occur. 
In the period between 1870 and 1880 observations were 
made by Schneider, Strasburger, Bitschli, Fol, Van 
Beneden, and Flemming, which showed that the divi- 
sion of the nucleus and the cell was due to a series of 
very remarkable changes, now known as indirect nu- 
clear and cell division, or karyokinesis. The changes 
within the nucleus are of so complex a character that 
it is impossible to follow them in detail without the 
use of appropriate illustrations. I shall have to con- 
tent myself; therefore, with an elementary sketch of 
the 

I have previously stated that the nucleus in its pas- 
sive or resting stage contains a very delicate network 
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Each pore of fibers thickens, shortens, becomes 
surrounded M a membrane, and forms a new or 
daughter nucleus (dispirem). Two nuclei therefore 
have arisen within the cell by the division of that 
which had previously existed, and the expression 
formulated by Flewming—omnis nucleus e nucleo—is 
justified. While this stage is in course of being com- 
pleted, the body of the cell becomes constricted in the 
equatorial plane of the spindle, and, as the constric- 
tion deepens, it separates into two parts, each contain- 
ing a daughter nucleus, so that two nucleated cells 
have arisen out of a pre-existing cell. 

A repetition of the process in each of these cells leads 
to the formation of other cells, and, although modifica- 
tions in details are found in different species of 
plants and animals, the multiplication of ceils in the 
egg and in the tissues generally on similar lines is now 
a thoroughly established fact in biological science. 

In the study of karyokinesis, importance has been 
attached to the nuinber of chromosomes in the nucleus 
of the cell. Flemming had seen in the Salamander 
twenty-four chromosome fibers, which seems to be a 
constant number in the cells of epithelium and con- 
nective tissues. In other cells again, especially in the 
ova of certain animals, the number is smaller, and 
fourteen, twelve, four, and even two only have been 
described. The theory formulated by Boveri that 
the number of chromosomes is constant for each species, 
and that in the karyokinetie figures corresponding 
numbers are found in homologous cells, seems to be 
not improbable. 

In the preceding description I have incidentally re- 
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van Beneden and Boveri were of opiniou that the ce: 

tral body of the centrosome did not disappear when ti 

division of the nucleus came to an end, but that it r. 

mained as a constituent part of acell lying in the ce 

plasm near to the nucleus. Flemming has seen th 

central body with its oe in leucocytes, as well asi 

epithelial cells and those of other tissues. Subs 

quently Heidenhain and other histologists have r: 
corded similar observations. It would seem, therefor: 

as if there were reasons to regard the centrosome, lik 

the nucleus, as a permanent constituent of a cell. Thi 

view, however, is not universally entertained. If no 
always capable of demonstration in the resting stag. 
of a cell, it is doubtless to be ed as poten 
tially present, and ready to assume, along with th: 
radiations, a characteristic appearance when the pro 
cess of nuclear division is about to begin. 

One can searcely regard the presence of so remarka 
ble an appearance as the achromatic figure withou‘ 
associating with it an important function in the 
economy of the cell. As from the centrosome at the 
<p of the spindle both sets of radiations diverge, it 

not unlikely that it acts as a center or sphere of 
energy and attraction. By some observers the radia- 
tions are regarded as substantive fibrillar structures, 
elastic or even contractile in their properties. Others. 
again, look upon them as morphological expressions 
of chemical and dynawmiea! energy in the protoplasm of 
the cell body. On either theory we way assume that 
they indicate an influence, emanating, it may be, from 
the centrosome, and capable of being exercised both 
on the cell plasm and on the nucleus contained in it. 


of threads or fibers. The first stage in the process of 
naclear division consists in the threads arranging 
themselves in loops and forming a cowpact coil within 
the nucleus, The coil then becomes looser, the loops 
of thread shorten and thicken, and somewhat later 
each looped thread splits longitudinally into two por- 
tions. As the threads stain when coloring agents are 
sonics to them, they are called chromatin fibers, and 
the loose coil is the chromosome (Waldeyer). 

As the process continues, the investing membrane of 
the nucleus disappears, and the loops of threads ar- 
range themselves within the nucleus so that the closed 
ends of the loops are directed to a common center, 
from which the loops radiate outward and produce a 
starlike figure (aster). At the same time clusters of ex- 
tremely delicate lines appear both in the nucleoplasin 
and in the body of the cell, named the achromatic 
figure, which has a spindle-like form with two opposite 

jes, and stains much more feebly than the chromatic 

bers. The loops of the chromatic star then arrange 
themselves in the equatorial plane of the spindle, and 
bending round turn their closed ends toward the peri- 
phery of the nucleus and the cell. 

The next stage warks an important step in the pro- 
cess of division of the nucleus. The two longitudinal 
portions, into which each looped thread had previously 
split, now separate from each other, and while one part 
migrates to one pole of the spindle, the other moves to 
the opposite pole, and the free ends of each loop are 
direeted toward its equator (wetakinesis). By this di- 
vision of the chromatin fibers, and their separation 
from each other to opposite poles of the spindle, two 
starlike chromatin figures are produced (dyaster). 


THE LOSS OF THE “FRAMEE.” 


ferred to the appearance in the eng cell of an 
achromatic spindle-like figure, Ithough this was re- 
cognized by Fol in 1873, it is only during the last ten 
or twelve years that attention has been paid to its 
more minute arrangements and possible signification 
in cell-division. 

The pole at each end of the spindle lies in the cell 
plasm which surrounds the nucleus. In the center of 
each pole is a somewhat opaque spot (central body) 
surrounded by a clear space, which, along with the 
spot, constitutes the centrosome or the sphere of at- 
traction. From each centrosome extremely delicate 
lines may be seen to radiate in two directions. One 
set extends toward the pole at the opposite end of the 
spindle, and, meeting or coming into close proximity 
with radiations from it, constitutes the y of the 
spindle, which, like a perforated mantle, forms an im- 
perfect Voip around the nucleus during the process 
of division. he other set of radiations is called the 
polar, and extends in the region of the pole toward the 
periphery of the cell. 

The question has been much discussed whether any 
constituent part of the achromatic figure, or the eutire 
figure, exists in the cell as a permanent stracture in its 
resting phase; or if it is only present during the pro- 
cess of karyokinesis. During the development of the 
egg the formation of young cells, by division of the 
segmentation nucleus, is so rapid and continuous that 
the achromatic figure, with the centrosome in the pole 
of the spindle, is a readily recognizable object in each 
cell. The polar and spindle-like radiations are in evi- 
dence during karyokinesis, and have ap ntly a tem- 
porary endurance and function. On the other hand, 


On the contractile theory, the radiations which form 
the body of the spindle, either by actual traction of 
the supposed fibrilla or by their pressure on the nucleus 
which they surround, might impel during karyokinesis 
the dividing chromosome elements toward the poles of 
the spindle, to form there the daughter nuclei. On the 
dynamical theory, the chemical and physical energy in 
the centrosome might influence the cell plasm and the 
nucleus, and attract the chromosome elements of the 
nucleus to the poles of the spindle. ‘The radiated ap- 
pearance would therefore be consequent and attendant 
on the physico-chemical activity of the centrosome. 
One or other of these theories may also be applied to 
oe interpretation of the significance of the polar ra- 


(To be continued.) 


THE LOSS OF THE “FRAMEE.” 


THE return to Toulon of the Mediterranean squa:'- 
ron, which had just figured at the naval review of 
Cherbourg, was marked by a distressing accident. The 
torpedo destroyer “ Framée,” one of the small vessels of 
the squadron, came into collision with the armor-cl::! 
flagship *‘ Brennus,” and sank in a few minutes alons 
with almost its entire crew. 

The accident occurred at about forty miles to t! 
south of Cape Vincent, off Santa Maria, duri: z 
the night between August 10 and 11, while the weath-' 
was clear and the sea calm. The squadron was mak- 
ing for the Strait of Gibraltar, and sailing in a file at 2 
speed of 10 knots. The “‘ Framée,” ealled for the tra: -- 
mission of an order, had come toward the port side -{ 
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of about 16 knots, and had 


he ** Brennus,” at a 
luminous signals with the flag- 


egun an exchange 

At agiven moment, Commander de Manduit-Duples- 

x, of the *‘ Framée,” finding that he was approaching 

ne ‘* Brennus” too closely, gave the order: “‘ Twenty 

egrees to port!” As the pilot is dead, it will never 

e known why the “Framée” came up full length 

.pon the starboard and ran against the stem of the 
rmor-clad. The latter’s officer of the watch, seeing 
he danger, seized the helm and threw the big ship to 
tarboard. At the same time, Commander de Manduit 
cave the order to advance at full speed. Had the 
’ Framée” been abie to get away from the “‘ Brennus,” 
« would have been the only chance of safety. But the 
maneuvers failed. Struck upon the port side at the 
level of the third funnel, the little vessel immediately 
settled, then completely capsized, and finally sank. 

The drama lasted but a few minutes, and these were 
employed in life saving. But whom was it possible to 
save? Many of the fifty-six men of the ‘‘ Framée’s” 
crew were below and did not have time to make their 

xit before the vessel was keel in the air. The others 
had jumped overboard ; but despite the buoys, oars, 
and life preservers that were thrown to them, the 
majority were drawn into the whirlpools and eddies 
formed by the sinking of their vessel and the maneu- 
vers of the ‘‘ Brennus.” The four boats carried by the 
latter succeeded in picking up but fourteen men—the 
best swimmers, Lieut. Cavalier de Cuverville, of the 
** Brennus,” on the arrival of the squadron at Toulon, 
yvave the following account of the heroic death of Com- 
mander de Manduit, who had no desire to be saved : 

“The coxswain of long-boat No. 1 of the ‘ Brennus,’ 
a quartermaster of maneuvers named Rio, wished to 
save the commander of the ‘ Framée,’ who was seen 
standing upon the bulwark of his vessel. He had suc- 
ceeded in securing himself to the prow of the armor- 
clad and in throwing his leather belt to the gallant 
officer, but the young commander refused the proferred 
aid, whieh must surely have saved his life, and, turn- 
ing to his men, shouted to them: ‘Courage! save 
yourselves!’ Then, almost immediately, as if tied to 
the frame of his ship, he disappeared beneath the 
waves.” 

Meanwhile, all the vessels of the squadron, at a sig- 
nal from the ‘‘ Brennus,” had been brought to, and 
remained upon the spot for two hours and a half, ex- 
amining the surface of the waves with their electric 
projectors. At three o’clock in the morning, as no 
hope remained of seeing even a cadaver appear, it be- 
came necessary for the squadron to proceed on its way. 

The “ Framée,” constructed at Nantes, was launched 
on June 29, 1899, but did not take its full armament 
aboard until July last. 

For the engraving and the above particulars, we are 
indebted to L’Illustration. 


MECHANICAL STOKING. 
III. THE AMERICAN STOKER. 


THE mechanical stoker which is herewith illustrated 
is representative of a general type known as “ under- 
fed ” stokers, as distinct from those which are overfed. 
In previous articles we have treated of atype of stokers 
in which the fuel is fed in above the grate, the coal 
being coked near its point of admission to the furnace, 
and its gases ignited by a suitable quantity of air fed 
into the furnace through air ducts, the combustion of 
the gases being completed as they pass to the rear of 
the furnace above the glowing bed of coals. In the 
underfed furnaces the coal is introduced and forced up 
to the furnace from below the level of the grate bars. 


The variations of this type of stoker are endless, both. 


CROSS-SECTIONAL VIEW. 


in respeet of the mechanism employed for foreing the 
coal into the furnace and up on to the level of the grate 
bars, and in respect of the method of admitting the air 
which is necessary to ignite the gases liberated from 
the coking coal. 

Two of the accompanying illustrations show the 
Aweriean stoker as completely set up beneath a hori- 
7 utal tabular boiler of common type, while the third 
view shows the stoker assembled and ready for its in- 
stallation. Immediately beneath the coal hopper is 
the conveyer pipe, which in its turn communicates 
with the eoal magazine. 

in the conveyer pipe, and extending the entire length 
of the magazine, is a serew conveyer or worm, and im- 


i <diately below the conveyer pipe is located the wind 
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box, having an ing beneath the hopper. At this 
— is conn the piping for the air supply, which 
furnished at low pressure by a volume blower. The 


other end of the wind box opens into the air space be- 
tween the magazine and outer casing. The upper edge 
of the magazine is surrounded by tuyeres or other 
blocks, which are provided with side openings for the 
discharge of air, either immediately to the magazine or 
outwardly toward the furnace grates. Each stoker is 

rovided with its own steam motor, which is located in 
ront of and beneath the hopper. The motor consists 
of a simple reciprocating piston, whose rod carries a 
crosshead, which, by means of connecting links, oper- 
ates a rocker arm. Upon the rocker is a pawl mechan- 
ism, which in turn drives a ratchet wheel on the con- 
vevyer. 

It will be seen that when once the motor is started, 
the rotation of the screw conveyer forces the coal as it 
falls from the hopper into the conveyer pipe forward 
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to ten heurs, these figures being, of course, variable 
according to the quantity of coal which is burned in a 
given time. The clinker is deposited on the grates, 
which lie next the side walls of the furnace, being grad- 
ually carried into this position by the constant upward 
feed of the coal, while the open grate next to each wall 
admits air and steam from below and prevents the 
clinker from clinging to the walls. To clean the fur- 
nace, a sluice bar is run along over the grate and the 
clinker is raised and then drawn out with a hook. The 
central portion of the fire immediately above and ad- 
joining the magazine is never disturbed, it being found 
that the constant feeding of fuel provides all the steam 
that is necessary. 

The fire doors in front of the furnace are never 
opened except when cleaning is necessary, the inrush 
of cold air, which is so damaging to tubes and tube 
sheets, being avoided. 

Air is supplied to this form of stoker at the rate of 


PERSPECTIVE VIEW OF THE COMPLETE STOKER. 


into the magazine, where it accumulates and falls up- 
ward and outward, right and left, over the grate bars 
of the furnace. The rate of feeding the coal is con- 
trolled by the speed of the motor. The motor and the 
whole of the gear are thoroughly protected from dirt 
and dust by means of suitable casing. . 

The complete motor, as shown, is applicable to any 
type of boiler, either of the tubular or water tube type. 
It is merely necessary to change the location of each 
bearing bar to suit the length of the stoker and to in- 
troduce the conveyer pipe through the front. The 
stoker rests on the front and rear bearing rods ; the 
space between the sides of the stoker and side walls is 
filled with iron plates known as ** dead grates.” 

In the case of large boiler plants which have me- 
chanical appliances for handling coal, ashes, ete., the 
whole operation of the boiler room becomes perfectly 
automatic. The coal falls by gravity from bunkers to 
the stoker hopper, and it is fed slowly and continu- 
ously by the conveyer to the magazine, where it accu- 
mulates and flows upward and outward, spreading la- 
terally over the grate bars. As the coal approaches the 
conveyer in its upward course, it is slowly roasted and 
coked, and the released gases meeting the fresh air 
which enters the body of the fuel through the side out- 
lets at the top of the walls of the magazine, serve to ig- 


150 cubic feet of air to each pound of coa) burned, this 
being approximately the amount of air necessary for 
the perfect combustion. The air is introduced at the 
tuyeres at a pressure of % to 14 ounces. It will be seen 
from the construction of this furnace that the parts 
most subject to wear and tear are the tuyere blocks, 
which alone come in contact with the fire. The life of 
these is prolonged, of course, by the constant circula- 
tion of air, and under ordinary conditions and with 
proper care the stoker has been found to require about 
six new tuyere blocks per year. 


TRACTION BY KITES. 


THE power of the wind for traveling on land, utilized 
by means of sails, is known to be considerable, and in 
some circumstances quite capable of being put to use- 
ful pur s. On the flat and straight roads of Hol- 
land it = been made use of, and the Chinese are said 
to have sailed on terra firma with skilland success. In 
most countries, however, the roads are not straight 
enough for wind po wer to be available for any distance, 
while the obstruction to the steersman’s view if the 
sail was low down, and the tendency of the vehicle to 
capsize if it was too high up, would be somewhat seri- 
ous. An ingenious way of overcoming these difficulties 
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nite and consume them, the fuel passing in the coked 
condition on to the grates above. It will be seen that 
the continuous feeding keeps the bed of coke continu- 
ally thoroughly alive and free for the circulation of 
air. 

One advantage of this method is that the whole of 
the fuel must pass through this retarding process, there 
being a distinct advantage over the ordinary grate bar 
furnace in the fact that no unburnt fuel can fall 
through the grates into the ash pit. The refuse of the 
furnace is taken away in the form of vitrified clinker. 

When these stokers are using the grades of coal found 
in the eastern Pittsburg coal district, the fires require 
cleaning about once in twelve hours, and when using 


coals of a low grade they require cleaning in from eight 


by means of kites. instead of sails, was tried in the 
ear 1828, one of the localities favored by the inventor 
ing Manchester, says The Engineer. 
The machine in question was devised and patented 
on October 18. 1826, by Colonel James Viney, R.A., 
Mr. George Pocock, of Bristol, the number of the 
tent being 5420. It is described as for ‘certain im- 
provements in the construction of cars and other car- 
riages, and the application of a power, hitherto unused 
for that purpose, to draw the sawe.” The moving of 
ships rot | the raising of weights are named among the 
urposes to which kite traction might be applied. 
Peasertine life after shipwreck, and giving signals 
means of flags attached to the kite, are named as we! 
As to the kites themseives, they presented several 
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ingenious and novel features, and were by no means 
the simple affairs commonly used by schoolboys. They 
would fold up, by means of joists in the wings, and 
also in the standard, thus rendering them conveniently 
portable, They had also an extending or spreading 
arrangement for opening out the wings, somewhat on 
the principle of an umbrella. Foar lines or cords were 
anal by which the power could be controlled, or the 
course directed. Besides all this, a namber of kites 
could be added, at convenient distances behind each 
other, so that really a fair amount of power could be 
obtained when there was sufficient wind. They were 
to be made of linen. 

The * charvolant,” or flying car, intended to be kite- 
drawn, was of extremely light construction, with 
wheels resembling those of the best modern American 
make. It is not stated how wide it was, but there 
were two seats, one behind the other, and judging 
from the extreme lightness of the apparatus, two per- 
sons would be about as many as it could safely carry. 
In front of the first seat was a horizontal steering 
wheel, the spindle of which went through the floor 
and fitted by a square on to the end of a smal! pulley- 
wheel, from which a strap or belt passed to a larger 

ulley fixed as a pivot to the center of the front axle. 
This axle could, therefore, be turned to the right or 
left to guide the machine, Under the car, suspended 
by a spring, was a drag or brake, acting by a lever, by 
which the speed of the machine could be regulated. 
During the Ascot races of June, 1828, a kite carriage 
of the kind deseribed attracted a great deal of notice. 
It was drawn by two kites and traveled at a rome 
pace at the back of the Royal Stand. George IV., 
who was present, went round from his box at the front 
to have a full view of it. After the races it weut to 
London, and on the dead-level and straight bit of 
road between Staines and Hounslow its powers proved 
rather remarkable. Starting at the same time as seve- 
ral coaches, it passed them all, and everything ‘else it 
overtook. The car was managed by Messrs. Pocock & 
Sons, of Bath, who appear to have become possessed of 
the sole tent rights. Soon after this trials were 
made of the power of kites to drag vessels through the 
water. At the Liverpool regatta, of July 18, a heavy 
two-masted boat, not at all adapted for the purpose, 
was worked by means of a kite, or kites, from the 
Liverpool side of the Mersey over toward Birkenhead. 
The wind was south, the direction taken due west, but 
the trip out and back to the point of departure was 
done in twenty minutes. After setting out again the 
helm was altered to steer due south, against the wind, 
which was accomplished for several hundred yards, to 
the great surprise of the nautical parties who witnessed 
it. Mr. Alfred Pocock and nine other persons were in 
the boat, and on the cross-voyage the strength of the 
tide would certainly have to be reckoned with. In 
fact, the tide is said to have been coming in a ae 
and most people are aware it comes in pretty strongly 
off Liverpool. 

On Wednesday, July 30, 1828, about five o’clock in 

the evening, a Kite carriage wade its appearance in 
Manchester. Mr. William Yates, of Dale Street, was 
the charioteer, accompanied by his wife and a young 
boy. Two kites were employed, flying one above the 
other, with about 200 feet interval between them. Mr. 
Yates held the strings in his hands, the vehicle being 
a low pony phaeton with a pivot to the front wheels, 
much as described above. It went down Green-gate, 
Salford, over Blackfriars Bridge, then along Market 
Street and Piccadilly, to beyond Ardwick. When 
going up hill in Market Street the movement was ver 
slow, only about two miles an hour, but on the Aro’ d 
atmized road, which then existed in Piccadilly, it moved 
much faster. It did not go against the wind, but was 
impelled, apparently without difficulty, at an angle 
varying according to the direction of the streets. A 
large number of spectators turned out to see this re- 
warkable novelty. 
In those days, when telegraph wires and railway 
bridges did not exist, and buildings were much lower 
than they are now, it wight certainly have been possi- 
ble to navigate the streets of a town by means of Kites; 
but if there were no other reasons against it, their use 
in crowded streets is now out of the question. Never- 
theless, with the great advances which have been made 
in carriage building and wheel work, especially as to 
wire spokes and pneumatic tires, it would sometimes 
be —— to employ kite traction on common 
roads in the seg A rees by the roadside would 
occasionally be an obstacle, but the thing is feasible, 
if of limite —- To get over the difficulty of go- 
ing against the wind, Messrs. Viney & Pocock proposed 
that there should bea light platform behind the car, 
upon which a pony could be carried, who could be 
attached in front when the wind failed or was in the 
wrong direction. Such a system reminds one of the 
“ dandy-cart” arrangement on some of the early mine- 
ral railways, where the horse rode down the inclines 
in his own vehicle and pulled the empty train home up 
bill. The kites would, of course, be considerably handi- 
capped in this case, a poy weighing quite as much as 
any two ordinary adults. It does not appear that the 
plau was ever carried out. 

A correspondent of The Mechanics’ Magazine, in 1831, 
suggested several advantages that might accrue from 
the use of kites at sea. The tendency of sails, of course, 
is to force a vessel under water ; that of kites, just the 
reverse. Again, it is known that currents of air, at no 
great height, may be blowing in a different direction 
to those within the reach of sails. Kite ropes would 
afford practically no mark for an enemy to fire at. 
There would be no fear of the adversary getting the 
weather gage, i. e., being able to interrupt the access 
of the wind to his foe's sail by getting in the way. 
Though out of date as regards naval warfare. this 
would be applicable still in — one. It is also 
suggested that kites might useful for drawing 
sledges in certain countries, while it is considered 
proved, by the writer in question, that a boat can sail 
mach nearer the wind with kites than with sails. In- 
struments of the kind, about 16 feet long, and adapted 
by hinges to fold up, are what he recommends. The 
subject, though ae avery promising one, is 
interesting, and undoubtedly a good deal might be 
learned about its possibilities at very litt!) expense, 


The bullion vaults in the Bank of England are flooded 
with water each night as a safeguard against robbery. 
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TRADE NOTES AND RECEIPTS. 


Tracing Paper.-—Tracing paper is produced by dis- 
solving 10 parts of paraffine in 90 parts of benzine and 
saturating tissue paper with this solution. One may 
also employ a mixture of benzine and bleached poppy 
seed oil.—Maler Zeitung. 


Flexible Lithographic Plates are produced by Theodor 
Koehler in coating thin plates of wood, celluloid, paste- 
board, ete., with a paste-like mixture of aluminium 
silicate (kaolin), zine white and water glass, which fur- 
nishes, upon drying, a layer suitable for receiving litho- 
graphie designs.—Technische Berichte. 


Dead White on Silver Articles.—Finely grind char- 
coal and mix with calcined borax in the ratio of 4 parts 
of coal to 1 part of borax. Next, make a paste with 
water, apply this cn the places to be matted, expose 
the whole to a good coal fire until it requires a cherry- 
red coloring, cool and place in water slightly acidu- 
lated with sulphuric acid. The bath must not exceed 
5° Baumé. The object is left in the bath about two 
hours and is then rinsed off repeatediy.—Neueste Er- 
findungen und Ertahruugen. 


Waterproof Wax Dressing for Carriage Covers.—The 
Seifensieder Zeitung gives the following recipe : 


Dark mineral oil....... 25°40 kilos. 
Aluminium stearate ............... 


Melt the wax, dissolve the aluminium stearate in it, 
add the oils and the bone-black, stir well and add, after 


_ some cooling, the resin spirit. 


To Tighten Casks.—To make tight such casks, ete., as 
have become leaky owing to nailing on bung tins, 
worm holes, ete., the author points out a simple, prac- 
tical method which he has used for many years. His 
shoemaker furnished him with wooden pegs to which 
he had to supply an awl, which the author filed down 
until it had nearly the length and shape of a peg. 
Each nail hole or worm hole was made to take the 
shape of a peg by driving in the awl, and the hard 
maple pegs kept in a tallow box readily entered the 
holes by a slight tap with the hammer, stopping the 
leaks perfectly.—Deutsche Destillateuren Zeitung. 


To Mark Tools, Btc.—The Praktischer Wegweiser 
recommends the following process for marking tools 
and other steel goods. The corrodent employed does 
not injure the hands, nor does it wear off the metal or 
spoil it, while the method is cheap and easy tocarry out. 

ake a pound of distilled water and dissolve therein 
4g pound of copper sulphate, 44 pound of sodium 
chloride, 2 ounces of zine sulphate, and 1 ounce of 
alum sulphate. When these chemicals have dis- 
solved in the water the mixture is ready for use. Now 
take the articles to be marked and smear the place 
with good soap, write down the name or the num- 
ber with a seraper or any other sharp instrument 
and cover the marking with the mixture, or better still, 
fill up the tracing with it, for which purpose it is best 
to use the fingers. Leave the object alone until the 
name has turned copper colored, moisten the whole 
place and rub it off. he soap must be put on until a 

ular covering has formed. The solution need only 
be left on the writing for one or two minutes. 


Protective Coatings for Iron.—There is a prevailing 
— that it is perfectly sufficient for the prevention 
of rust on iron to protect it from contact with all 
moisture, and that, consequently, any coating adher- 
ing to the iron and keeping off the water offers suffi- 
cient security. This is a faliacy, since the paint itself 
frequently contains or generates ingredients which at- 
tack the article it is intended to protect. 

One of the most ordinary paints is the mixture of a 
pigment, e. g., red oxide of lead, or of iron, with lin- 
seed oil. Such a mixture is practically nothing else but 
a soap resembling in every particular a soap produced 
by the mixture of an alkali with an oil ora fat. Now, 
linseed oil is composed of several organic acids and of 
the radical from which glycerin proceeds. If the latter 
is separated by boiling with an oxide, the fatty acids 
are capable of combining with oxygeninto a tough, 
elastic film. 

If these simple chemical reactions could be carried 
through entirely, the production of a good protective 
coating woald present litule difficulty, but as a matter 
of fact, the elimination of the glycerin is not easily ac- 
complished. Therefore, instead of removing it com- 

letely, it is sought to render it harmless by absorbing 

t by a substance to which it has great chemical 
affinity. Such absorbing substances are lead oxide, 
ferric oxide, various resins, etc., and these are usually 
employed for protective coatings. In many paints the 
free glycerin has been absorbed to a large extent, e. g., 
in red lead up to seven-eighths and in red ferrie oxide 
up to three-fourths of its red lead, but iu no paint en- 
tirely. A really protective paint, therefore, requires a 
special substance which completes the absorption. 

The compounds known as driers or siccatives, which 
are added to the paint for the express purpose of ac- 
celerating the drying or hardening process, absorb 
= glycerin. But more frequently these compounds 

ave been found to be liberating glycerin during their 
decomposition, especially such as are obtained by boil- 
ing litharge with linseed oil. The manganic driers 
and the resins are the best absorbing substances, and, 
consequently, prevent most thoroughly all damage 
eaused by glycerin. Now, then, the danger growing 
from the use of a so-called protective coating contain- 
ing free glycerin lies in the stealthy manner in which 
the latter enters the metal. The protective paint coat- 
ing may be perfectly in order, forming on the metal 
surface a dense smooth skin apparently impermeable 
for water, yet it may contain below the outer layera 
body in its substance which, gradually eliminated, ex- 
ercises the most destructive effect. 

To this property of glycerin assisting the oxidation 
of the iron must be added the tendency to form, owing 
to its affinity with water. blisters filled with the latter, 
which gradually lift off the paint, peeling it off in 
layers. In selecting a protective paint for iron and 
steel constructions, it is, therefore, of the greatest im- 
portance to test it for the presence of glycerin, the 
most dangerous enemy.—Deutsehe Techniker Zeitung 
through Maler Zeitung. 
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SELECTED FORMUL. 


Fixing Labels Permanently.—It is often required to 
paste labels on glass so that they will not wash off 
when the bottle is soaked in water. The following 
method will serve: Make first a solution of gelatin by 
heating 100 parts of gelatin with 300 parts of acetic acid 
until disselved. To this solution add 10 parts of giv- 
ecerin. The mixture will set when cold, but liquefies 
on warming, and if kept for a few weeks it liquefies in 
the cold. The second solution consists of 20 parts of 

»tassium bichromate, dissolved in 200 parts of water. 

hen used, two parts by weight of the gelatin solu- 
tion are mixed with one of bichromate solution, and 
the te applied in the usual manner. When once 
dried neither hot nor cold water nor alcohol nor ether 
will redissolve it. Any of this mixture that remains 
over should be thrown away and the vessel and brush 
cleansed immediately, otherwise it will set to an in- 
tractable mass. The paste is yellow, but a white paste 
may be obtained by adding a little formalin to the 
gelatin solution at'the time of use.—Spatula. 


Pot Pourri.— 

004.5 outs 10 grains. 
Oil of lavender........ 15 
Oil of bergamot........ drachm. 
Oil of lemon........... 4 

2. Powdered cloves..... . 1 ounce. 
Powdered pimento. ............... 1 
Powdered benzoin..... ..... 
Oil of lavender........ 2 drachwms. 
Oil of cloves..... drops. 
Powdered Jamaica pepper, enoug 

Lustrous Shoe Polish. — 

Venice turpentine 16 parts. 


Anilin black, enough to color. 
This preparation is said to produce a “silky ” luster. 


German Floor Wax.— 


Typewriter Copying Ink.— 
Transparent soap.. ..............- 1 ounce. 
4 fl. ounces. 


Anilin dye, a sufficient quantity. 

Dissolve the soap in the water and glycerin with the 
aid of heat; dissolve the coloring matter in the alco- 
hol and mix the two solutions. If the ink is too soft, 
add more soap. 


Liquid Glue.— 
Glacial acetic acid................ ... 
Water sufficient to make......... 


Soak the glue in enough water to cover it, until soft, 
then heat on a water bath until dissolved, add the 
acetic acid and sufficient water to make up the meas- 
ure of 16 ounces, and strain. 


Polishing Pomades.— 

1. Dried sodium carbonate... ....... 5 parts. 


Mix, put on the water bath, and heat under constant 
agitation until a smooth homogeneous paste has been 
obtained. 


2. Jeweler’s rouge. ...... os Spent. 
Mutton suet.......... 40 


Melt the suet and oleic acid together over a water- 
bath, and when thoroughly mixed remove from the 
fire. When cooled, but still soft, add the powders, 
and rub until they are evenly distributed throughout 
the mass. 


4. Infusorial earth.... ......... 1 part. 


Liquid Laundry Polish —The Seifenfabrikant gives 
the following for polishing shirt bosoms, collars, etc. : 


Guwm arabic......... 4 parts. 
60 


—Druggists’ Circular. 


New and Useful Negative Varnish,— The British 
Journal of Photography gives the tollowing, which 
is a suggestion of Valenta: 


Mantle Gopal... 20 grammes. 
Epichiorhydrine .......... og 
Digest in a water bath till dissolved, then add— 
Absolute aicohol ............. -- 100 ec. 
This may be further diluted with a mixture of— 
Epichlorhydrine... .. 1 part. 
Absolute aleohol............... 


It makes a very hard, clear, colorless film, which 
quickly dries, may be used either hot or cold and takes 
retouching without the use of a medium. 
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TRADE SUGGESTIONS FROM UNITED 
STATES CONSULS. 


Beonomic Conditions in Zanzibar.— While the trade 
of Zaozibar during the last twelve months has been 
average, it is remarkable for the fluctuating markets 
that have occurred during that period. 

The year started in brilliantly, owing to the pros- 
perity resulting from the enormous clove crop of the 
preceding year and the money put into circulation by 
the opening up of the Uganda Railway. 

In October aturn for the worse came. The Boer 
war began and business was hampered by the uncer- 
tainty usual at such times. Censors prevented the 
use of private codes. Telegraphing was not only very 
expensive, but most unsatisfactory. 

ins failed on the coast. Countries that used to 
export grain became buyers at famine rates. The 
clove crop was the smallest for many vears, almost a 
record. It was only 199,000 frasilas (6,965,000 pounds), 
as against 600,000 frasilas (21,000,000 pounds) for the 
year before. 

In the midst of these hard times Aga Khan, prince 
and spiritual head of the Khoja community, the 
principal Indian merchants of Zanzibar, arrived on a 
tour of inspection and collection. The Khojas, who 
are probably one of the most faithful of all ‘‘ The 
Faithfal” castes, prepared royally for his coming. 
They built houses, they imported horses, they had 
ready a very worthy retinue, all of which cost money 
they cuould ill afford. Hundreds came from the coast, 
but, instead of this having the effect upon trade that 
a large European gathering of that kind has, it was 
quite the contrary. The Indians took their holiday 
in worshiping and paying tribute. 

Wowen threw their jewels at his feet ; men wronged 
their creditors and gave the money to him. Hardly 
a rupee of all this was leftin Zanzibar. It is estimated 
that the prince took from Zanzibar no less than 600,- 
000 rnpees (about $200,000). 

One item of export only has increased, viz., hides. 
This was directly owing to the famine on the coast. 
The cattle could not be fed and died or were killed for 
their hides. The greatest importer of Zanzibar hides 
was the United States. 

Zanzibar, from an economic standpoint, is an inter- 
esting study. It might be likened, this half-way house 
of Eastern Africa, to the place where two tides meet. 
In the lack of current, a scum of flotsam and jetsam 
remains. India sends her plague refugees south; 
Africa her war fugitives. he northeast monsoon 
brings dhow loads of passengers from the Persian. 
Gulf that never seemed to realize the use of the south- 
west monsoon. 

The Germans, aided by their subsidized freight lines 
and factories, are a great power here; but after all 
their greatest trade is in articles ‘* Made in Germany,” 
an expression, by the way, that is appreciated as far 
inland as Livingstone’s tree. 

France furnishes wines and articles de luxe. Eng- 
land sends beer and spirits, and also competes to a 
great extent with the Germans for the trade in printed 
goods, being largely hampered, however, by a con- 
servatism that tries to sell the native what she has, 
rather than what he wants. 

America’s largest trade is in kerosene and gray sheet- 
ings and shirtings. Of kerosene, $100,000 worth was 
imported last year; of cotton goods, $250,000 worth. 
It is interesting to note here the general satisfaction 
that the American locomotives sent out for the Uganda 
Railway are giving. 

The general list of exports to different parts of the 
world is published at the end of the calendar year 
only, and at the present time no figures can be given. 
Declared exports to the United States for the fiscal 
year just ended are as follows : 


18,446.58 
20,675 34 
. 40,066 27 
17,130.92 


Ivory is undoubtedly decreasing, bat the finding of 
old hoards and the fact that the caravans push each 
year farther inland keeps the supply up to the average. 

The British and Gerwan authorities in their spheres 
of influence are trying to preserve the elephant by 
charging heavy guu-license fees and by prohibiting, 
under heavy penalties, the killing of immature and 
female elephants. The largest pair of tusks ever found 
were shot last year near Mount Kilimanjaro. They 
weighed, respectively, 224 and 239 pounds. They were 
of the finest quality of ivory and without disease or 
= of apy kind. They were sent to the United 

tates. 

The Uganda Railway progresses. It will probably 
be completed in about three years. Hitherto, the only 
influence it has had upon trade is through the num- 
ber of coolies engaged in construction and the supplies 
necessary for their maintenance. 

It is evidently the aim of the British government to 
make Mombasa, the port of the railway, displace 
Zanzibar as the most important port of East Africa. 
Whether European enterprise can overcome native 
prejudice and the prestige of centuries remains to be 
seen. Zanzibar watches half interestedly. half sleepily. 
Zanzibar’s excuse for being was her Arab population. 
The Arab’s raison d’étre is the slave; the slave has 
been taken from him, and the Arab has lost his occupa- 
= R. Childs, United States Vice-Consul at 

nzibar. 


Market in France for M Tools.—The market 
in France for the sale of steel rules, caliper gages, and 
graduated scales is an open one—that is to say, it is 
not controlled or regulated by any particular house or 
syndicate. There is in my opinion, says A. M. 

hackara. consul at Havre, a good opportunity for 
the introduction into France of this class of Ameri- 
can made tools ; and the Americans, with their exten- 
sive and practical knowledge and the improved meth- 
ods they use in manufacturing their goods, should be 
able to command the lion’s share-of the trade. 

The only competitors worthy of notice are the Ger- 
mans, who, by their geographical position, their imita- 
tion of American patterns, and their ready adaptation 
to French requirements, have gained an important 
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position in the French tool market. Americans, how- 
ever—with their much greater mechanical ability, not 
to mention their up-to-date machinery and the cheap- 
ne-s of raw material in the United States—if tney 
would show ap equal readiness to comply with foreign 
requirements, would have very little difficulty in out- 
distancing their German rivals. 

Of course the seales must, in every case, be metrical, 
as no other system of measurement is used in France. 
In this respect, at least, the French lead the way ; and 
it is to be hoped that America will not be long in fol- 
lowing suit, as no one can dispute the fact that the 
metric system excels all others in simplicity and prac- 
tical usefulness. Its general adoption by all countries 
is to be greatly desired by those who foster and extend 
the commercial and industrial intercourse between the 
various nations. 

I am informed by the customs authorities of Havre 
that gages, calipers, etc., are classed under the head of 
scientific instruments, upon which there is no dut 
when imported direct from the country of origin. If 
imported from America into France via one of the 
European countries, there is a surtax of 3°60 francs 
(69°5 cents) per 100 kilogrammes (220°46 pounds). 

To successfally create a foreign outlet for the sale of 
American is, the field must be carefully éxploited. 
Our mauufacturers cannot expect to make satisfactory 
arrangements for opening ap a trade by sending to 
the different consulates catalogues, price lists, cir- 
eulars, ete., printed in English, with a request to the 
consuls to deliver the same to some of the principal 
local dealers. This only takes up the time of the con- 
sular officers and seldom does any good, as the books 
are generally thrown aside or go into the waste-paper 
basket 

If our manufacturers want to open up a foreign 
trade, they should send abroad intelligent represent- 
atives (those speaking the language of the country 
would have more chance of getting satisfactory results) 
to investigate the economic and industrial conditions 
of the market, with a view of either establishing 
agencies managed and run by their own people (which 
is by far the best) or of selecting local agents whose 
financial condition and moral character have been as- 
eertained to be good. 

It is a great pleasure to note that during the past 
year there bave been more visits received at this con- 
sulate from American manufacturers or their repre- 
sentatives than during the preceding years of the in- 
cumbency of the present consular officer. 


New Scheme to Push British Trade.—There is a 
determination in Great Britain to keep to the front in 
trade, and one of the new schewes to aczowplish this 
is to have experts in commercial matters travel over 
the world to lecture on British manufactures in every 
important commercial center. Mr. Leslie Stewart, 
secretary of the National Lecture Society, talked on 
the subject, August 17, with a London Daily Mail re- 

rter, stating that the pressure of trade competition 

rom other countries has so increased within the last 
ten years that it behooves Great Britain to keep her- 
self on the alert and to do something out of the ordi- 
nary by way of impressing foreign traders with her 
superiority as a great trading and manufacturing 
nation. He said: 

“Through these lectures we anticipate increasing 
British trade aud spreading a better knowledge of 
articles manufactured in this country. We hope to 
travel around the world, and in each center where a 
comwmercial community exists, to deliver an address 
upon British manufactures, under the auspices of the 
local chamber of commerce. 

“ The subjects will be classified according to the dif- 
ferent trades ; for instance, the largest makers of min- 
ing machinery is this country wish to make known 
their superiority over makers in other parts of the 
world and to be recognized in mining districts of 
America and Australia. So, on visiting these coun- 
tries, our lecturer will give an address on mining ma- 
chinery, and in this way place the two countries in 
touch with each other. 

‘*The importance of such an awakening to our trade 
possibilities cannot be overestimated. We shall touch 
upon every line of manufacturing interests of import- 
ance to Great Britain.”—Marsial Halstead, Consul at 
Birmingham. 


The Manavi, or Panama, Hat.— Ecuador can with 
justice claim pre-eminence in the production of cacao 
and the manufacture of straw batsand hammocks. Her 
cacao crop represents about one-third of the world’s 
supply; ber bammocks, wade in the coast provinces, 
notably those of Manavi, cannot be excelled by any 
made elsewhere ; while her straw hats are the finest in 
the world. 

HISTORY OF THE INDUSTRY. 

The Manavi (Panama) hat was first made in the 
province of Manavi, Ecuador, about two hundred and 
seventy-five years ago, by a native named Francisco 
Delgado. The present centers of the industry are 
Monte-Christi and Jipijapa, in the province of Manavi, 
and Santa Elena and Cuenca, in the provinces of 
Guayas and Azuay, respectively. They came to be 
known as Panama hats years ago, when that city was 
a distributing center. In Ecuador, Colombia, and 
Central America, the hat is known by the natives as 
the “Jipijapa” (pronounced Hipy-hapa), but as they 
are made elsewhere in Ecuador, principally in the 
province of Manavi (Mahn-ah-vee), and as the name is 
easy to pronounce, it seems to me it might take the 
place of the present misleading appellation. 

CULTIVATION OF THE PLANT. 

This is a native grass or | anwar of cane. It is culti- 
vated in the provinces of Manavi and Guayas, and is 
ke~-wn as “* paja toquilla.” In appearance, it resembles 
.<fy mach our saw palmetto; it is fan-like in shape. 

Low-lying, wet land is selected, and the seed planted 
in rows during the rainy season. When the grass at- 
tains a height of 444 to 5 feet, it is cut just before 
ripening, boiled in hot water, and, after being thor- 
oughly sun-dried, is assorted aud ready for use. 

PROCESS OF MANUFACTURE. 

The straw is first carefully selected, dampened to 
make it pliable, and then very finely divided into 
requisite widths, the little finger or thumb nail being 
used for the purpose. The plaiting commences at the 
apex of the crown, and is continued in circular form 
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until the hat is finished. The work is carried on while 
the atmosphere is humid, from about midnight to 
7A.M. If the strand breaks, it can be replaced and 
so plaited as not to affect the work nor be visible to 
the naked eye. It requires from three to five months’ 
daily labor of three hours per day to make one of the 
fivest hats. The business, in its highest development, 
is really an art, requiring patience, fine sight, and 
special »kill—qualifications few of the natives possess, 
The plaiting completed, the hat is washed in clean, 
cold water, coated with a thin solution of gum, and 
polished with dry powdered sulphur. They ure so 


* pliable that they can be rolled up without injury and 


put in one’s pocket ; they will last for years and can be 
repeatedly cleaned. 
atives of both sexes and all ages are engaged in 
this work at odd times, the business being a side issue. 
Children make from raw, undressed straw about two 
of the common bats per day. 
PRICES. 

The Cuenca hat wholesales at from 18 to 60 sucres * 
($7.92 to $26.40) per dozen; finest at 12 to 15 sucres 
($5.28 to $6.60) eacn; the Manavi hat brings 3 to 50 
sucres ($1.32 to $22) per dozen; finer hats, 10 to 40 
sucres ($4.40 to $17.60) each; fancy hats, 50 to 100 
sucres ($22 to $44) and more each. 

MARKETS AND CONDITION OF THE INDUSTRY. 

The principal markets for hats a e Cuba and Central 
America, nearly all for the United States being sent in 
transit for Cuba. 

Peru has been taking a large quantity of the straw, 
from which she manufactures hats, competing sharply 
with Ecuador aud causing a decline in the industry ; 
but the export duty imposed by the last Congress is 
reviving the business, exports in 1899 being 70.000 
sucres more than in 1898, Since the Germans, with 
eharacteristic enterprise, have been running a line of 
steamers from Hamburg to San Francisco, some ship- 
ments are going to that city. 

CONCLUSION. 

The gteioe exporters in this city are Messrs. Nor- 
verto Osa & Company and Manue! Orrantia & Son. 
both houses of excellent repute. Considering dura- 
bility, they are the cheapest straw hats in the worid; 
their beauty and comfort should bring them into gen- 
eral use. 

1 am indebted to Consular Agent P. A. Moreira, of 
Manta, for the data contained inv this article.-—Perry 
M. De Leon, Consul-General at Guayaquil. 


Danger to Health in the Use of Silver - Mounted 
Ware.—A Frankfort newspaper calls attention to the 
fact that fur some time past certain kinds of silver- 
mounted glass and porcelain wares, such as cups, 
glasses, jars, vases, etc., have been placed upon the 
market. The silver on these articles is applied by 
means of a galvanoplastic process, in baths which con- 
tain very large quantities of potassium cyanide. As 
glazed wares have innumerable bair-like cracks, this 
deadly poison enters these cracks, and the articles, 
beautiful to look at, become a severe menace to the 
health of anybody using or handling them. especially 
as it is impossible in the course of manufacture to re- 
move this poisonous residuum. 

Only a short time ago, a very severe case of poison- 
ing resulted from the use of such ware. 

I have spoken with a member of the firtn of Martin 
Mayer, the largest manufacturers and exporters of 
jewelry in this consular district, in order to ascertain 
the accuracy of the foregoing assertions. I was in- 
formed that the statements were perfectly true, and 
the danger lurking in these articles was not in the 
least exaggerated. My informant said that his firm 
refuses to manufacture these wares on account of the 
danger to the workmen, as well as to any one using 
the goods. 

1 am told that these goods are chiefly exported to 
the United States from Frankfort, Berlin, and Stutt- 


gart. 

It might be well for the public to be informed of the 
danger in these goods, and steps might be taken to 
prohibit their sale-—Walter Schumann, Consul at 
Mayence. 


Spanish Commercial Museum in Vienna.— The De- 
partwent has received a report from Mr. Herdliska, 
secretary of tegation at Vienna, dated July 27, 1900, to 
the effect that, according to Viennese newspapers, 
Spain is about to establish a commercial museum in 
that city for the display of Spanish wares. The con- 
sul of Spuin will act as director. The object of the 
exhibit is to bring about an increase in exports to Aus- 
tria and foster trade relations with that country. 


American Coal in Russia.—Consul-General Guenther, 
of Frankfort, August 8, 1900, quotes from the German 
bewspuaper of St. Petersburg the following item : 

American coal has arrived in Kronstadt by the 3,000- 
ton steamer “ Accomac.” The price amounts to 17s. 
($4.12) per ton. According to the opinion of experts, 
this coal is no way inferior to Cardiff coal. 


* The United States Treasury valuation of the sucre in 1897 averaged 
45 cents ; in 1898, 42°2 cents ; in 1800, 44 cents. 


INDEX TO ADVANCE SHEETS OF CONSULAR 
REPORTS. 


No. 829. September 10.—Competition with American Kerosene 
in Australia—aA of Canada—Warning to Immigrants to 
Buenos Ayres— chase of War Vessels—American Coal in 


No. 830. September 11.—*Market in France for pinonins 
Tools—German Sugar in J: —The Tea Trade of England wi 
India, Ceylon, and China—British School of Chinese. 


No. 831. September 12,—Franco-Haitian Commercial Treaty— 
*German Trade in Scissors and Knives. 

No. 832. September 13.—Trade Conditions In South Africa— 
in Syria. 

No. 833. September 14.—Dredge for Calcutta--Fruit Prices in 


No, $34. September 15.—Importation of Dogs into Great 
Coops of Victoria—*Telegraphone Patent Rights. 


The Reports marked with an asterisk (*) will be published in the Scrzn- 
vTiFIc AMERICAN SUPPLEMENT. Interested parties can obtain the other 
Reports by application to Bureau of Foreign Commerce, Department of 
State. Washington, D. C., and we suggest Immediate application before the 
supply is exhausted. 
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THE CHINESE ARMY. 


THE accompanying engravings were reproduced by 
L' Illustration from photographs taken by M. Fernand 
pian sy who, in transmitting them to that journal, re- 
Warks 

‘It is not very easy to procure photographs of the 
Chinese army, because it very rarely maneuvers, and, 
moreover, is never seen in centers where Europeans 
congregate, 

“The photographs that I send you were taken at 
Woosung, at the mouth of the Wanghoo, at a few miles 


from Shanghai. Here is situated one of the principal: 


Chinese forts, possessing a very modern armament. 
This fort, which is located at the mouth of the Yang- 
ey, a commands the principal navigable stream 
of China, 

** Every Sunday, in company with a couple of dozen 
Frenchmen, it has been my habit to spend the day in 
a country house that we own in common at Woosung, 
near the fort, in a vast adjoining plain. 

** Last Sunday, despite the present state of mind of 
the Chinese, we were unwilling to omit our usual 
pleasure excursion, and, therefore, proceeded upon it 
properly armed. 

"We saw the Chinese troops maneuvering, and, 
without any suspicion of the danger that might be in 
it, went into the midst of them, where I took the nega- 
tives in question. 

**Were we in danger? I do not think so. Certain of 
our party, however, thought that they detected a slight 
show of hostility on the part of the Chinese soldiers. 
It is probable, at all events, that bad we known the 
news that came to us from the north on the days fol- 
joules, we should not have shown ourselves so con- 

ent. 

** We learned, in fact, that at the north the regular 
troops had made common cause with the Boxers, and 
bad used their arms against the Europeans, whom they 
ought to have protected. 

** You will see from the photographs that the Chinese 
arwawent is not very terribie ; but it must not be for- 
gotten that in place of armament and courage these 
soldiers can offer numbers, Certain troops, however, 
are very well armed with Mauser repeating guns, and 
have been drilled by German and Japanese officers. 
The best Chinese troops are those of Woochang, near 
Hankow. Very fortunately, Chang-Chi-Toung, the 
viceroy who commands them, is a man of progress and 
friendly to the Europeans. 

* The Chinese army is very badly recruited, and con- 
sists of coolies, who are the least commendable people 
of the empire. They become soldiers more readily than 
they do laborers, because here they can give themselves 
up to a little more idleness. When the government for- 
gets to pay them, as quite often happens, they become 
pillagers. 

* In China there is a well known proverb concerning 
soldiers that says: ‘ Just as we do not take good iron 
in order to make nails, so we do not take a man of pro- 
bity in order to make a soldier.’ 

** Flags are one of the causes of the antares of the 
Chinese army. These are of various forms and dimen- 
sions, and there is at least one to every ten men. A 
man who carries a flag is incapable of doing anything 
else, even of defending himself. When the flags are 


THE CHINESE ARMY—TRUMPETS SOUNDING THE ASSEMBLY. WITH 
ACCOMPANIMENT OF THE BASS DRUM. 


b 


AN EXERCISE IN MUSTERING, AT THE CAMP OF WOOSUNG, NEAR SHANGHAL 


(The flags are aligned in order to indicate the positions of the sections.) 


an 
| 
4 = 
‘ 


SzrremBer 29, 1900. SCIENTIFIC AMERICAN SUPPLEMENT, No. 1291. 20695 


unfurled, they incommode and blind the other soldiers. and a diameter of 8 feet ; the weight of a roll of this ber of models of steel ingots ; one of these, for railroad 
size is 80 tons, At each side is a stack of round iron of rails, weighs 4,400 cee oy and another, for sheet iron, 
small diameter. The exhibit issurrounded by anum- 8,700 pounds. In the rear is a large sheet of tank- 


If there is a little wind, as there was on the day upon 
which I took the negatives, it is necessary to furl them, 
or otherwise one man alone would be incapable of 
warching while holding one. 

“ This flag mania caused it to be said during the war 
between China and Japan that every Chinese soldier 
goes to war with a flag and acudgel. As soon as he 
perceives the enemy, he throws both away and flees as 
fast as his legs can carry him. This is a charge, but 
not a very strong one. 

** The officers go to the maneuvers with a fan and an 
umbrella, and are followed by their orderlies carrying 
sedan chairs.” 


PARIS EXPOSITION—EXHIBITS IN THE 
METALLURGICAL SECTION. 


THE metallurgical section of the Paris Exposition 
contains a great number of interesting exhibits. Be- 
sides the important display made by the United States, 
the German, French, and Russian metallurgical in- 
terests are represented by a number of large pavilions 
of ornamental metal work or by displays of an inter- 
esting character. 

One of the principal exhibits in the Russian section 
is that of the various metallurgical works of the Ural 
region, which are the property of the government. 
Above, in the center, is the Russian eagle, made of 
polished steel plates, bronze, and enamels. Belowit is 
a group representing the steel manufacture of the 
Artinsk and Zlatoouste works, consisting of steel shells 
complete and in section, with sword blades and scythes; 
some of the shells are from the Barrantschinsk and Perm 
works. On the right-hand side is a steel plow from the 
Vatkinsky works; a large cannon forms the corner 
piece, surrounded by a number of steel shells. A num- 
ber of samples show the quality of the steel by cold 
bending tests. At the side isa model of a tank boat 
of 1,500 tons of the type used on the Caspian Sea, a steel 
model of a tarning lathe and a collection of malleable 
iron wrenches and other pieces. Many of these have 
been tested by twisting. On the left side are two can- 
nons from the Perm works; one of these is a 5-inch 
breech-loading gun and the other an 8-inch howitzer. 
From the center of the exhibit a handsome ironwork 
staircase leads up to a balcony or observation post ; 
below this is a collection of statuettes in iron from the 
Kousmisk works, representing animals and character- 
istic Russian groups. Near it is asmall triple expansion 
marine engine. Ip the rear are a number of cases con- 
taining sword blades, knives, ete., of fine workman- 
ship; in one of these is a collection of sword blades 
richly inlaid with gold and silver in various designs. A 
number of minerals from different parts of the Ural 
region are to be seen, among which are specimens of 
magnetite from Mount Bolchaia. The exhibit is sur- 
rounded by a series of handsome iron pillars, having 
the Russian coat of arms at the top. 

In the —— space is another Russian exhibit, 
that of the Forge and Steel Company of Donetz, shown 
in the illustration, which possesses numerous blast and 
coke furnaces, Bessemer works and foundries. In the 
center are two steel rails of 2244 pounds to the foot, 
each having a continuous length of 1,250 feet ; these 
are bent into an ornamental arch, which forms the 


center piece of the exhibit; the weight of each rail is _ 


5,000 pounds. In front of it is a model of a steel roll 
for sheet iron, having an effective length of 94¢ feet 


RUSSIAN 


EXHIBIT OF THE COMPAGNIE FRAN(GAISE DES METAUX. 


RUSSIAN EXHIBIT IN THE METALLURGICAL SECTION, 


| 
| 
xX! a ie | | We > 
EXHIBI 
T OF DONETZ, IN THE METALLURGIC 
‘ 


20696 


plate, 50 feet long, 60 inches wide and \% inch thick. 
A number of minerals and specimens from the works 
are shown, such as hematite, dolomite, cast iron, coke 
and slag. 

One of the largest of the Russian exhibits is that of 
the rolling mills of Sosnovice, which wake a specialty 
of tubes and iron plate. The four main columns are 
made up of wrought iron tubes; the columns are joined 
by arches, also of tubes. Above is an ornamental corn- 
ice, supporting the central cupola. Ornaments of cast 
bronze and grotesque heads add to the appearance of 
the structure, In the center is an escutcheon bearing 
the name of the company. The pavilion itself forms 
the main part of the exhibit; there are, however, a 
number of interesting pieces in the interior. Upon 
the central table is a globe formed of a spiral of iron 
tube from 1 to 2 inches in diameter, having a total 
length of 140 feet; also a coiled tube of about the same 
size, 60 feet long. A number of pieces show elongation 
and bending tests of iron bars and plates, and mallea- 
ble castings are shown which have been twisted. 
Wrought iron pipe of large diameter is represented 
by different pieces, straight and bent, showing flanges 
and joints, In front is aroll of sheet iron weighing 
970 pounds, and in the rear is a large iron disk 10 feet 
in diameter and } inch thick. 

Among the largest of the pavilions in the French 
section is that of the Longwy Steel Works. It was de- 
signed by Henri Schmidt; the facade is made up of 
rolled steel in different forms, in plates or channel bars. 
The main pillars are formed of channel iron united by 
bands of riveted iron work ; the latter are ornamented 
by a number of bevel gears and other steel pieces. 
The bases of the columns are of solid steel, turned 
and polished. The two interior pillars are made of 
smaller channel iron and uphold an ornamental arch 
which occupies the space between the wain pillars. In 
the center of the arch is a steel casting for dynamo ar- 
mature; the arch is ornamented with various steel 
pieces. The wire made by the company is shown in 
rolls, and below on each side of the entrance is a cast 
steel piece of large size; that on the left is the base- 
plate of a hydraulic press, and on the right is the field 
ofa dynamo of the type made by the Breguet Com- 
pany. In the rear of these is a large steel roll and a 
rolling-mill pinion. The main pavilion contains a 
number of photographs showing the different works 
of the company and specimens of minerals. The 
swaller pavilion at the side is built of bar and chan- 
nel iron in ornamental designs ; it contains a collection 
of iron ores and other minerals. 

The Compagnie Frangaise des Métaux, which has 
a large works near Paris, has erected the large pavilion 
seen in the illustration ; the company furnishes sup- 
plies to the French government, principally for the 
marine, and also to the largerailway companies. This 
pavilion is the largest in the metallurgical section ; as 
will be seen, it rises to a great height ; it is constructed 
mainly of copper and brass. The main pillars are 
formed of two long copper tubes; the height of the 
lower tube is 33 feet and that of the upper 17 feet, with 
a diameter of 28 inches ; these tubes are made without 
oints. The total weight of a column is 4,800 pounds. 
The pillars are joined at the top by pieces of twisted 
copper tube forming an arched design and surmounted 
by an ornamental balustrade of copper and brass. In 
the center of the pavilion are a large number of pieces 
showing copper, brass, and iron in different forms. 
One of the largest of these is the large cupola of copper 
seen at the top, which has a diameter of 132 inches and 
a depth of 62 inches ; it weighs 2,860 pounds. In front 
are several large copper pieces; one of these is a fur- 
nace front for a torpedo boat, of the type used in the 
French navy ; another is a piece for locomotive furnace 
Weighing 4,400 pounds. To the right is a large ay od 
cylinder for embossing ; it is 12 feet long, 3 feet in dia- 
meter and weighs 2,750 pounds. Beside it is an air 
reservoir of steel having somewhat larger dimensions. 
A number of large plates of copper formed by electro- 
deposition are shown, and sets of brass tubes of various 
dimensions, the largest having 16 inches diameter. A 
number of specimens show the brass used by the War 
Department, besides copper, tin and other metals in 
bars and ingots. A number of cloth-printing rolls in 
brass and copper are to be seen ; on one side is a large 
cupola of German silver, having 44¢ feet diameter and 
2 feet 3 inches depth. Ornamental brass and copper 
rods are shown in great variety, also wires of the dif- 
ferent metals. A large copper piece is a locomotive 
furnace plate of the type used on the Lyons railroad, 
and another is the bottom of a copper still, which has 
a diameter of 56 inches and a depth of 30 inches. 

The front of another large pavilion may be seen at 
the right ; it has been erected by the Forge and Roll- 
ing Mill Company of Biache St. Vaast, which manu- 
factures copper and brass pieces, steel shells, etc. The 
two main pillars are formed of tubes of the different 
metals ; the lower series carry on the ends a number of 
steel shells forming points, and the upper tubes are 
formed into ornamental designs of scroll work. On the 
left is the pavilion of the Pompey Blast Furnace and 
Forge Company ; the main facade is formed of trellis- 
work pillars ye an ornamental arch in rolled 
steel plates and bars. 

In the German Section the Elmore Cones Company 
has a fine display. ‘The company uses the electrolytic 

entirely in the manufacture of copper, produac- 
ate copper cylinders, tubes and bars, besides depositing 
copper upon steel cylinders and tubes. In the center 
will be noticed a series of copper rolls of this kind, hav- 
ing ateel journals of a type extensively used in paper 
willie and cloth printing. In front are specimens of 
copper. tubes of different sizes ; the Barthels process of 
making copper joints is also shown by a number of 
specimens, At the side are a number of copper tubes 
of unusual size, the largest yet made by the Elmore 
process; these are 1 foot in diameter and 20 feet long. 
‘The exhibit is surrounded by a series of ornamental 
copper posts, anited by coiled copper springs. In the 
center are two large cylinders used as rolls, and in the 
rear are a number of large copper cylinders made with- 
out soldering ; the largest of these is 6 feet in diameter, 
104 inches long, and ‘g inch thick. A number of sec- 
tions illustrate the Elmore process of covering steel 
tubes with copper. The exhibit is sarmounted by two 
pillars supporting a number of large cylinders. 


The firat lifeboat was launched in the year 1790. 
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[Continued from SurrLement, No. 1290, page 20673.) 
AMERICAN ENGINEERING COMPETITION.* 
XI.—MACHINE TOOLS, 


In no other field of engineering activity did the 
manufacturers of Great Britain earlier experience suc- 
cessful American competition than in the small ma- 
chine tool trade, both for metal and for wood working. 
It is extremely difficult to deal with this branch of our 
subject in a way which will wake clear the reason of 
American success in this field without entering into 
purely technical details. 

In wood-working machinery it was, perhaps, to be 
expected that the United States would be the home of 
many original ideas, for the Americans have always 
had an unusually good supply of excellent native tim- 
ber and hard woods. 

When in Cincinnati, I visited the works of the J. A. 
Fay & Egan Company, who are among the best known 
of the Awerican exporters of wood-working machinery. 
I have had some experience with this firm’s produc- 
tions, and I was therefore much interested in visiting 
the works. I found a big factory and an excellent or- 
ganization. The floor space occupied is eleven acres, 
exclusive of foundry, and 800 to 1,000 men are employed. 
Perhaps the two most interesting mechanical features 
were the band saws for breaking down logs and a new 
fixed knife planer. The usual method of cutting up 
timber in this country is by the gang saw, which may 
be described as a number of pit saws placed side by 
side in a frame and worked up and down by an engine. 
The band saw consists of a flexible, serrated steel strip, 
the two ends of which are brazed together to make a 
eontinuous band. This runs over two flat-rimmed 
wheels, or pulleys, mounted in a suitable frame. The 
8 1 is very high and the direction of motion is con- 
tinuous, not reciprocating, as in the gang saw. For 
these reasons a very thin saw may be used, and natu- 
rally, there is a narrow saw cut, so that less timber is 
wasted and much thinner boards can be produced, It 
is but fair to English engineering to say that a firm of 
manufacturers of wood- working ages in London 
have also taken up the introduction of the band saw 
for heavy work. 

In bringing forward a fixed-knife planing machine 
the company have adopted a distinctly English design, 
for we have made machines of this class for many 
years past, while the Americans have used the rotary 
cutter, also common in Great Britain. It is, however, 
a new type of fixed-knife machine which this company 
ae about to introduce, the design being on original 

ines. 

In the course of a conversation I had with the man- 
aging partner of these works some points were brought 
forward which are worth repeating. He asked me to 
explain how it was that, though there were hundreds 
of wood-working machines of American make in Great 
Britain, England sent very few, if any, persons over to 
America to sell similar machines. To the suggestion 
that it might be owing to the duty, he said: 

** No, that’s not the cause. There are plenty of ma- 
chines which it would pay American makers to import, 
in spite of the duty, if they were properly introduced. 
The fixed-knife planer is one of these; or, rather, was 
one of these, because there has been quite recently 
brought out a design which is superior even to the 
English machine. You have lost 20 years and it is now 
too late. 

**In England you are satisfied to go on in the same 
old way ; Americans are never satisfied. A few years 
ago we made the leading machine for producing 
wheel spokes. With four of these, each attended by 
one man, we could make 3,500 spokes a day. That was 
the best wachine of its period, but we saw better 
work could be done, and we knew if we did not do it 
some one else would. So we improved our designs, 
with the result that at the present time our machines, 
fed by one boy, will make from 12,000 to 18,000 spokes 
per day, the quantity depending on the timber and 
the size of spoke.” 

The Fay and Egan Company have had for 25 years 
a house in London where a number of machines may 
be seen in operation. They keep one of their best en- 
gineers here especially to explain the mechanism of 
their tools and illustrate their use, as well as to super- 
intend erection and to see that the machinery runs 
properly when installed. ‘These are matters in which 
the Awericans are undoubtedly ahead of us. In Eng- 
land ‘it is too often the case that the very smallest 
amount of technical knowledge—a bare knowledge of 
the names of things—is sufficient equipment for the 
man who has to sell machinery. He is generally se- 
lected from the clerical staff, his special qualification 
being an ingratiating manner, or a ~ seneiennamie ad- 
dress,” as it is generally called. The British engineer 
looks down on the selling business as something alto- 
gether beneath him ; he did not study his *‘ profession” 
to become a commercial traveler. It is worth while to 
draw attention to this matter, as it is one of the points 
in which the Americans have an advantage over us, 
and accounts as much, perhaps, as any one thing for 
the large numbers of machine tools that have , Ba 
brought into England during the last few years. I can 
say, from my own knowledge, that there are now in 
England several commercial representatives of Ameri- 
ean firms who are high-class mechanical engineers ; 
men who are acquainted with every detail of the ma- 
chines they sell, who can take their place at a machine 
tool and put it through all its operations; who can 
give a reason for breakdown or failure and can point 
out the remedy. Moreover, these Awerican commer- 
cial travelers are fruitfal iu suggestion. The head of a 
large English engineering firm, himself a mechanical 
engineer of high attainments, makes a point of taking 
the representatives of American machine tool makers 
into his shops. He says, “I never do so without get- 
ting some ideas that are valuable or hints which are 
suggestive.” One can easily understand that “ com- 
mercial travelers” of this class get orders and make 
large incomes. 

Another matter in-which the American ‘‘ representa- 
tive” profits by his expert knowledge is in seeing that 
a machine is properly worked after it has been in- 
stalled. The average machine tool seller is too apt to 
consider his interest at an end as soon as the bill is 


* This series of articles on American Industries was written by an expert 
of The London Times, who made an extensive trip through this country in 
order to prepare the articles, the first of the series being published in the 
SuprLement of July 21. 
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paid. The American representative is not so easily 
satisfied, and some amusing tales are told of the way 
in which these gentlemen have been subjected to the 
suspicion of trying to learn more than they ought to 
know because they have endeavored to get into the 
shops to see that their machines were working prop- 
erly. It mast be confessed that the American is often 
somewhat pertinacious. He will not be contented 
with the assurance that the tools ‘‘are working all 
right,” or ‘tare giving satisfaction,” but insists on see- 
ing for himself. His pertinacity is more annoying 


. when he tells one that the machine is *‘ only doing half 


what it ought to do,” that “ its speed is too low,” and 
that the devices and attachments are not being utilized 
“‘as they would be in America.” I am afraid it is the 
truth of these criticisms which makes them jar, and 
which often gives them an appearance of rudeness 
which is far from being intended. The fact is, the 
Awerican is very plain spoken in such matters, and, 
not being above pe | by the experience of others, 
thinks others will be glad to profit by his experience— 
that they will prefer a prick to their pride rather than 
a rent in their kets. 

A great deal might be said—perhaps ought to be 
said—on this subject of speeds and methods of work- 
ing machine tools, for the matter lies near the root of 
cheapness, but limits of space forbid details. I have, 
however, less reluctance in cutting out my remarks on 
this subject, as another has done the work before me. 
Those English engineers who wish to see themselves as 
avery competent observer has seen them may, with 
pe mpm study a little book by Mr. F. J. Miller, the 
editor of The American Machinist, of New York, en- 
titled ‘‘ American and Other Machinery Abroad.” It is 
not pleasant reading for a Briton, but it is wholesome. 
Mr. Miller has generously taken the course most profit- 
able to those who were his hosts, and least profitable 
to his own countrymen. He is absolutely fair in his 
criticisms, and has mostly selected points for comment 
in which American practice is superior to our own. 
That is how it is Mr. Miller has done so much of my 
work before me, for it need hardly be pointed out that 
the same plan has been followed in these present 
articles; it being’ their aim, not to wave the Union 
Jack, but to do something toward keeping it at the 
top of the pole. 

n the medium and smaller class of metal-working 
machine tools the United States have for long held a 
high reputation. This has been due to two principal 
causes—ingenuity of design and accuracy of workman- 
ship. The latter is largely dependent on the former, 
for the American automatic methods of manufacture 
facilitate and cheapen the production of component 
parts to exact dimensions. 

The pioneer of mechanical accuracy, upon which 
modern engineering is founded, was an Englishman 
who did his long life’s work in England. The late 
Joseph Whitworth carried mechanical practice to a 
higher plane than it had been left even by the founder 
of steam engineering. Whitworth taught us the great 
moral lesson of mechanics, the value of truth in con- 
struction. He was not a great genius, striking out new 
paths, as Watt and Bessemer, nor of high education 
and subtle physical insight, as Lord Kelvin or the late 
Dr. John Hopkinson ; but the talents he had, and they 
were considerable, he used with steadfast purpose and 
a determination to do no work that was not honest 
and true. As a result he placed the machine tool 
trade of this country far above that of any other 
nation. 

This much is due to be said of England, for a good 
deal that has to be stated in speaking of accuracy in 
mechanism must now be said in favor of America. In 
some of the machine shops of the United States the 
effort for accuracy is carried to an extent that would 
seem almost a craze, were it not justified by events. One 
ean understand the need of precision so strict in the case 
of delicate workmanship such as that used for machine 
watch making-—one of the most beautiful mechanical 
developments of the age—but for machine tools des- 
tined to do ordinary engineering work such accuracy 
appears superfluous ; a thing that was once said of 
Whitworth’s work. In the present day highly expen- 
sive machine tools of extreme exactitude are the foun- 
dation of much of the successful and cheap engineer- 
ing work of both America and Great Britain. Costly 
as such appliances are, they contribute far less to the 
— side of the ledger than the skilled labor they dis- 
place. 

The home of the American machine-tool industry is 
in the New England States, although the march of 
mechanical development has been largely west ward of 
late years ; indeed, there are some Americans who say 
that, in the struggle for supremacy, the more western 
States are going to be to New England what New 
England has been to Old England. Leaving out of ac- 
count what may be the relative positions of Old and 
New England, I do not think there is much sign of 
the Yankee States’ being overshadowed entirely by 
the progressive West. In fact, there is ample room for 
far more machine tool factories than now exist in both 
districts. I visited several of the New England shops, 
but will confine wy very brief rewarks to one or two 
which are typical. 

The first of these was the Pratt and Whitney Ma- 
chine Tool Company, whose extensive works are at 
Hartford, Connecticut. This firm has always appeared 
to me to represent very fully the ingenuity aspect of 
American machine tool production ; and it may be said 
in passing that a very large proportion of the most suc- 
cessful designers of tools I have met in America re- 
eeived their training in these shops, Although the 
firm’s productions were long known in England, it was, 
I think, the cycle business that brought them more 
prominently forward. For forming hubs of wheels, 
sprockets, brackets, and many other parts the American 
designers produced some of the most ingenious ma- 
chine tools engineers have ever seen. They were a re- 
velation to mapy in this country; for not only was 
the work far more quickly and cheaply produced, but 
it was also more accurate, so that the parts were al- 
ways strictly interchangeable. 

he American tool makers, finding so lucrative a 
market for cycle machinery, began to look round and 
soon saw there were other outlets for their wares. Since 
then the imports have increased toa most surprising 
degree, although not much of the trade is now to be at- 
tributed to cycle machinery. At the present time the 
American exports of metal working machinery reach 


# 

\ 

a 


e 


Oe 


SepremBer 29, 1900. 


not very far from a million sterling, and are increasing 
by leaps and bounds. 

The Pratt and Whitne 7 Company’s exhibit of cycle- 
waking machinery in the Crystal Palace show of 1896 
formed for us a really important feature in the history 
of automatic machine tools. The exhibit took the 
shape of what was virtually a model factory, the cycle 
parts being turned out as they would be in practical 
commercial work. The machines and their operations 
were described at the time in Engineering, and in the 
-olumns of that publication those interested may find 
illustrations and full details. For the present it will 
~uffice to say that nearly all the complicated machin- 
ery operations for forming a bicycle hub were carried 
out automatically by one machine. -A continuous steel 
rod was fed up through the mandrel, which was made 
hollow for the purpose. Most of the cutting tools 
were mounted on acircular turret, and, as each op- 
eration was performed, the turret automatically re- 
volved and the new tool was brought into position and 
traversed along the work to make the cut. Other cut- 
ting tools were placed at the side and were fed  - in 
orderly sequence when their tarn came. When a hub 
had been formed and duly bored out hollow, it was 
automatieally eut off the end of the steel bar. The 
latter was then released from the chuck, which held it 
firmly for the eutting operations, and was again fed 
forward the required distance to make another hub. 
All these operations were carried out automatically 
without any further human intervention than was 
needed to start the machine when the day’s work be- 
gan, and to feed it at intervals with steel rods. The 
various complicated evolutions were carried out by a 
series of cams, levers, springs, and catches that are be- 
wildering to follow, but which seem to act with un- 
failing certainty. I think any one looking at a bicycle 
hub, with its deep flanges and complicated form, will 
agree that it isa triumph of mechanical ingenuity that 
it ean be produced by shutting a machine and a bar 
of round steel up in a room by themselves. 

i saw at the Pratt and Whitney works many details 
of great interest and high importance from an engi- 
neering point of view, but they must pass, for The 
Times is not a technical journal. I will, however, men- 
tion as a practical example, for the benefit of engineers, 
a square-threaded screw, to be used for the elevating 
head of a drill press. The diameter was 15g inches 
over the thread. There was a wide collar on this piece, 
and the end had a United States standard thread, 
much the same as our Whitworth thread. It has now 
become general with us in the best equipped machine 
shops to use screwing machines for Whitworth threads 


—i.e., those approximately of triangular section—of- 


even larger sizes than this, but I have not seen square 
threads cut in*the same way elsewhere. That, how- 
ever, was what they were doing at Hartford, and the 
gain of it will be judged when it is stated that the 
time taken to finish the piece, including turning the 
cylindrical part and facing the collar, was 45 minutes. 
Under the old system the production of one lathe was 
two piecesa day. Moreover, the lathe man would need 
to be a skilled turner, while any one can wind a screw- 
ing machine. 


SOAP POWDER. 


THE consumption of soap powder has so much in- 
creased of late years that its manufacture has become 
a really important industry. Soap powder has won its 
way into one country after another, and when it is 
put on the market in good quality it rapidly becomes 
very popular. The reason of this is simply that soap 
powder combines in itself the two great washing re- 
quisites, soap and soda, and in a convenient and easily 
soluble form. It is unavoidable that both the sub- 
stances should be dearer to buy in the form of soap 
powder than in the ordinary way, on account of the 
expense of mixing and packing, but this is compen- 
sated for by the great convenience secured by using it. 

Soapmakers are beginning to see that they cannot 
withhold themselves from the manufacture of soap 
powder, and are on the lookout for recipes for soap 
powder or extracts of soap. Those now on the market 
show great variations in quality and appearance. The 
content of fatty acid, for example, flactuates between 
5 and 40 percent. The inferior qualities, however, are 
being gradually pushed out of the market, and now 
find extensive sales nowhere, as people have discovered 
that they are little else but soda, which they can buy 
more cheaply as such. The better brands are those 
which do not fall below 30 per cent. of fatty acid. 

Manufacturers are often shy of incurring the expense 
of a good mill, either because they undervalue soap 
powder or because in their own particular neighbor- 
hood there is at present only a small demand for the 
article. Soap powder can be made on a small scale 
without a mill, but only of inferior quality, and with a 
low percentage of fatty acid. The following directions 
should in this case be observed: 

Heat up 4 gallons of water and dissolve 20 pounds of 
calcined soda, then adding 30 pounds of oleine. This 
may be white or yellow, saponification product or dis- 
tilled. Care must be taken that the soda solution is 
not too hot, and that the oleine is not added too fast, 
for fear of the rapid evolution of carbonic acid causing 
frothing over. Finally, to make sure saponification is 
finished, add about 10 pounds of 20° B. soda lye and 
stir in as much calcined soda as will make the mass 
quite grainy. This is best done with shovels by two 
men working in turns. The nearly dry powder is then 
rubbed through a sieve, which must of medium 
mesh. If enough soda has been put in the second lot, 
the powder will rub through without leaving anything 
in the sieve. The sifted stuff is then left covered over 
for a day, and when it is quite cold it can be put into 
packets. Soap cuttings can be used instead of oleine, 
whether white or yellow grain soap or half grain soap. 
Rosin grain soap gives a disagreeable vellowish color. 
The cuttings are dissolved in the a solution and 
then mixed with dry soda, as above; but of course no 
soda lye is wanted, and instead of 30 pounds of oleine, 
45 to 50 pounds of cuttings must be taken. Crystals of 
30da may be used instead of calcined soda, but as they 
contain a lot of water, the powder got is not thick and 
dry enough to be rubbed at once through the sieve. 
It must be spread out and turned over with a shovel 
till it is dry enough. 

A good mill requires power. It is futile to attempt 
to do any good with a mill in soap powder manaufac- 
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ture by means of hand labor. With the mill a soap 
pewter containing about 33 per cent. of fatty acid can 
made as follows : 

Mix together 400 pounds of 23° B. caustic soda lye 
and 300 of oleine. Boil up and add 100 pounds of m 
seed oil. The paste is prevented from becoming too 
thick by the addition of about 30 pounds of calcined 
soda. eating is then stopped, and 400 pounds more 
calcined soda are cruteched in. When all is well mixed, 
a grainy, uniform, rather thick mass lies in the pan. 
This is poured into shallow moulds, or merely poured 
out onto a suitable floor. Next day it will be fit to be 
broken up with shovels. It is then spread out in a 
cool airy place, and in another twenty-four to thirty- 
six hours will be ready for the mill. After leaving this 
it can be put at once into packets. This powder is 
similar to Thompson’s. To get a higher percentage of 
fatty acid, use stronger caustic lye; to get less, use 
weaker lye and more soda. For a powder of 15 per 
cent. of fatty acid, for example, proceed as follows : 

Pat 180 —— of lye of 20° B. and 100 pounds of 
oleine in the pan, and when the oleine is saponified, 
put in 50 pounds of palm seed oil. When there is a 
good te, add 22 gallons of water containing 30 to 40 
pounds of calcined soda in solution. There should still 
remain a thick paste, into which 430 pounds of galcined 
soda are pow crutched. The rather thin broth thus 
formed must not be put into moulds, or it will deposit 
and become non-uniform. It is best poured out, and 
well mixed and broken up with shovels when set. It is 
then ground in the mill. 

Soap powders made according to the above direc- 
tions keep well, and neither sweat nor go lumpy. They 
are not unduly alkaline, as there is no free caustic 
alkali. Some soap powders contain waterglass or tale. 
This is unadvisable in the interest of the manufac- 
turer. Waterglass gives the powder a high specific 
gravity, so that a penny packet looks small to the 
public eye and does not give any increase of washing 
power. Talc is insoluble, and, if there is any marked 
quantity of it, produces a suspicious precipitate in the 
wash tub. Increased yield can be got quite as well 
with water and soda as with tale or watergiass.—The 
Soapmaker and Perfuamer. 


AN ELECTROMAGNETIC LIGHTER. 


THERE is nothing more convenient than lighters, es- 
ially in a country where poor matches are manu- 
actured. Numerous types have been devised, among 
which the electric lighter has found particular favor. 


may 


NEW ELECTRIC LIGHTER WITHOUT A 
BATTERY. 


But this apparatus does not always operate well, and 
the small benzine lamp that forms part of it too often 
allows the combustible fluid to evaporate, and then the 
system is no longer practical. In any event, the use of 
it requires a small battery, which is reduced to the 
smallest dimensions and concealed in the apparatus. 
Before long, the battery becomes exhausted, fails to 
operate, and has to be replaced. These drawbacks 
prevent this useful apparatus from being as widely 
used as it otherwise would be. 

The apparatus illustrated herewith, the invention of 
M. Chomeau, does not possess such inconveniences. It 
consists essentially of a small dynamo machine placed 
in a box. _ It suffices to give a chain a strong pull in 
order to produce a spark between a lever abruptly dis- 

laced by the chain and a benzine lamp placed in 

ront. 

The accompanying figure gives a front and internal 
view of the apparatus. The small dynamo employed 
is exceedingly simple. Between the arws of a vertical 
magnet is placed a bobbin with two windings and mov- 
able around a central axis. Of the two ends of the 
wire, one is connected directly with the mass of the 
apparatus and the other with a copper ring, against 
which rubs a brush. 

A quick pull upon the chain iv front causes the small 
oe to revolve and produce a spark that lights the 
amp. 

This new lighter is very ingenious. It preserves its 
benzine, there is never any failure to ignite, and there 
is no battery to wear out and necessitate replacing.— 
La Nature. 


CONTEMPORARY ELECTRICAL SCIENCE.* 


EFFECT OF Mast WIRES IN SPACE TELEGRAPHY.— 
A. Lindemann has completed a systematic study of 
the precise influence of the mast wire upon the intens- 
ity and the wave length of the system of waves emitted 
by a Righi oscillator. He used a horizontal arrange 
ment for the latter, and was thus enabled to attach 
auxiliary wires on both sides. He found that such an 
oscillator emits two superimposed wave trains, one of 
which has the same wave length as that emitted by 


* Compiled by E, E. Fournier d’Albe, for The Electrician, 


1291. 20697 


the oscillator without the wires, while the other has a 
greater wave length, determined by the period of the 
whole oscillating system consisting of the balls of the 
oscillator and the wires joined by air sparks. The 
effect of the wires upon the original wave train of the 
oscillator is to strengthen it, since waves of the same 
length, but less damped, are emitted by the wires. The 
advantage of the wires is the greater, the shorter 
the air gap separating them from the oscillator. As 
the air gap increases, the awplitude of oscillation of the 
whole system decreases in comparison with the ampli- 
tude of the original oscillation, and the damping 
factor increases. When one of the “feelers” was 
put to earth, and the other left in goatee. thus ap- 
proximating to the arrangement u by Marconi, the 
second wave system could no poaunes be proved to exist. 
At least, its wave length could no longer be determined, 
Otherwise the phenomena were the same.—A. Linde- 
mann, Ann. der Physik, No. 6, 1900. 


THEORY OF METALLIC ConpucTION.—The 
laws] of metallic conduction will probably soon be 
brought completely under the theory of electrons, 
which has lately succeeded in establishing some im- 
portant fundamental relations between the phenomeuva 
of heat, of resistance, and of electrolysis. he ratio of 
the two conductivities of a metal may be approximately 
calculated by Drude’s electron theory, which involves 
the number of gas molecules per gramme and Thom- 
son’s value of the elementary electric charge. M. 
Reinganum points out that these two numbers, botb 
somewhat roughly determined, are not really necessary 
at all, and that the much better known values of the 
electro-chemical equivalent and the velocity of hydro- 
gen atoms in a gas may be substituted for them. This 
substitution gives for the ratio of thermal to electric 
conductivity the number 0°7099 x 10°", which is in 
remarkably close agreement with the experimental 
values found by Jiiger and Diesselhorst, such as 0°706 x 
10-" for aluminium. In this agreement the author sees 
a proof that in metals also, as in liquids, electricity 
moves in separate quantities of the value of the quan- 
tities transported by electrolytic ions, and that the 
i of the kinetic theory of gases apply to both. 

f that is the case, our knowledge of the material con- 
vection of electricity is about to become as complete as 
our acquaintance with the ether stresses causing or at- 
tending it has already become.—M. Reinganum, Aun. 
der Physick, No. 6, 1900. 


THEORY OF. THE COHERER.—From a series of meas- 
urements of the difference of potential between the 
terminals of a coherer observed when different E.M.F. 
are applied and different currents sent through, K. E. 
Guthe and A. Trowbridge have arrived at the conclu- 
sion that the high original resistance of the coherer is 
due to a film on the surface of the metallic particles, 
and that the reduction of resistance by electromagnetic 
waves is due to some kind of electrolytic transfer of ions 
across this film, resulting eventually in a deposit which 
bridges over the gap, and attaches the particles to each 
other. Asthe current through the coherer increases, 
the resistance falls, and the difference of potential at 
the terminals of the coherer tends asywptotically to- 
warda limit P. This P is the potential difference over 
a molecular layer of ions in which there flows through 
each ion the maximum current it can carry. The 
authors point out a rewarkable relation between the 
P of any element and its gramme equivalent. The 

roduct of both is constant, and its value is about 6. 

or steel P is 0°23 voit, for copper 0°173 volt, and for 
lead 0°127 volt. The asymptotic limit of P may have 
some connection with the peculiar apparent resistance 
of the are. The authors make PbO, and CuS agree in 
their behavior with this modification of Lodge’s theory 
by supposing that they are broken up into two com- 
ponents, one of which conducts well, while the other 
conducts poorly.—Guthe and Trowbridge, Pbys. Re- 
view, July, 1900. 


ELEcTRIC EFFECTS OF LIGHT UPON GREEN 
LEAVEs.—Under certain favorable conditions, which 
are not as yet completely determined, green leaves 
show a true electrical response to light, consisting in 
the establishment of a potential difference between the 
illuminated and the non-illuminated half of a leaf 
which may amount to 002 volt. This effect shows a 
remarkable similarity with the effect of electric excit- 
ation upon nerve and muscle. In the human nerve 
substance, electric excitation causes a current from the 
resting to the active tissue, followed after a few seconds 
by a smaller current in the opposite direction. In iris 
leaves, the current flows from the illuminated to the 
shaded half of the leaf during illumination, and in the 
opposite direction for about five minutes after the illu- 
mination has ceased. The response takes about four 
seconds to set in, and it is only the young and growing 
leaves that show any response. When the stimulus is 
——- a certain amount of fatigue is shown, as in 
all organic structures and even in some inorganic sub- 
stances. But no fatigue is shown when the leaf is given 
an hour to recover between each stimulus. The tobacco 
plant acts like iris, but in trope#olum and other plante 
the currents are in the epposite direction. That chloro- 
phy! is essential to this photoelectric reaction is shown 

vy the fact that the petals of flowers do not show it. 
oat R. Waller, Commun. to Royal Society, read June 
14, 1900. 


VACUUM PHENOMENA OF NITROGEN.--The effects 
presented by an electric discharge through nitrogen 
are of a particularly complex character. Very minute 

uantities of a foreign substance are capable of altering 
the aspect of the discharge considerably. This is par- 
ticularly the case with the fluorescence of the walls of 
the tube, which P. Lewis has recently studied. He 
found that when nitrogen prepared from ammonium 
nitrate and sulphate and purified over hot ompeee was 
pumped through an H-shaped vacuum tube, the whole 
wall of the tube showed a brilliant temporary fluor- 
escence, which extended for about 1 meter into the sup- 
ply and exhaust tubes. This temporary luwinosity, 
which the author terms B fluorescence, was confined 
to the wall, as could be shown by heating a small por- 
tion of it. At that portion the luminosity disappeared, 
but reappeared on cooling. The whole phenomenon 
lasted only a few seconds, but could be made perman- 
ent by keeping the pump at work and thus supplying 
a continuous stream of fresh nitrogen. Spectroscopic 
examination showed that the fluorescence was deperd- 
ent upon the presence of a number of bands in the ex- 
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treme ultra-violet, which are due to a combination of 
nitrogen with oxygen. It is therefore likely that very 
minute quantities of oxygen are the cause of the phe- 
nomenon, though larger quantities stop it altogether.— 
P. Lewis, Ann. der Physik, No. 7, 1900. 


A NEW RAILWAY TEST CAR. 


A NEWLY designed railway test car is now bei 
built at the Barnside shops of the Illinois Central r 
at Chicago, and will probably be completed and ready 
for operation very soon. It will be owned and 
operated jointly by the Lilinois Central road and the 
railway mechanical engineering department of the 
University of Illinois, the car being built by the 
former party and the apparatus and other equip- 
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mark on the d ter record the location of mile 
posts, stations, curves, and grades. The projecting 
windows at the front end also provide a means of 
watching the train and engine. 

Other engravings show the general arrangement 
and some of the details of the apparatus used in ex- 
periments for the measurement of train resistance, 
which constitutes at present the more important part 
of the equipment, the track inspection apparatus not 
being designed as yet. Fig. 3 is a diagram showing 
the various parts of the apparatus in their relations to 
one another. As previously intimated, the pressure 
due to the pull on the draw-bar is taken in a eylinder 
filled with oil and this pressure transmitted thence by 
the oil to the recording and indicating in the car 
above. The record of the amount of draw-bar pull is 


Fie. 1.—RAILWAY TEST CAR—SIDE VIEW AND PLAN. 


ment by the latter. The car is coset for general 
railroad experimental work and will be adapted to 
the following purposes, for each of which it has its 
special equipment: (1) Measurement of train resist- 
ance ; (2) autographic track inspection ; (3) locomotive 
road tests; (4) air-brake tests; (5) station tests. Hy- 
draulic transmission of the pressure and motion has 
been adopted for the apparatus for both dynamo- 
metric work and for track inspection. The latter, 
however, is not being at present installed. 

The car bas been designed under the direction of 
Mr. William Renshaw, superintendent of machinery, 
Illinois Central road ; Prof. L. P. Breckenridge, of the 
department of mechanical engineering of the Uni- 
versity of Illinois; and Edward C. Schmidt, instructor 
in railway mechanical engineering, of the University 
of Illinois. The car itself has been specially designed 
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Fie. 2.—RAILWAY TEST CAR-—END VIEW. 


for this work and is shown in Figs. land 2. It has 
been built particularly heavy, in order to withstand 
the usage it will receive in the heaviest freight service. 
It is 45 feet 4 inches in length and 40 feet over the end 
sills, which is as long as is compatible with the neces- 
sary stiffness and rigidity. It is 8 feet 454 inches wide 
inside, 9 feet 15g inches outside, with an extreme width 
of 10%¢ feet over the observation windows. About 15 
feet in the rear end is occupied by the berths, lockers, 
closets, and toilet room, leaving 25 feet of working 
space in which are placed the tables and instruments. 
The lookout shown in the rear of the car affords 
facilities for observing the handling of the train, and 
in it are placed the push-buttons controlling the sig- 
nals to the operators below and also the pens which 


made on a continuous strip of paper 6 inches wide 
which is drawn past the marking pen on the recorder 
at the rate of 13°2 inches per mile. This paper is 
driven from the car axle, as indicated, and upon it are 
marked, in addition to the curve showing the pull on 
the draw-bar, the location of mile posts and stations 
and also the time. 

The mile-post pen, which is controlled by electro- 
pee reer draws a continuous line, and at mile posts 
and stations is drawn slightly aside by these magnets, 
which are operated from a push button touched by 
the observer in the lookout. The pen recording time 
is similarly made and is automatically controlled by a 
clock which makes electric contacts every 5 or 10 
seconds, as desired. A speed record is also obtained 
— oo chart in the speed recorder, shown at 
the right. 

The oil pump receives its supply from the oil supply 
tank, and, by properly arranged piping, forces it into 
the three cylinders of the dynamoweter. Compressed 
air, taken from the auxiliary reservoir of the air brake 
system, is used to clear the oil from the cylinders, 
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be from 300 to 1,000 pounds per _~ ineh, and for 
this range of pressures, cylinder No. 1 has sufficient 
capacity for the heaviest freight service, No. 2 will be 
used when working with a train of ordinary tonnage. 
while No. 3 will be used for passenger service. In the 
last case the working pressure may be somewha: 
higher. If it should become pn , cylinders | 
and 2 could be coupled up in tandem, thus giving an 
effective piston area of 90 square inches. 

The piston rod is connected to a draw-bar yoke of 
special design and is so arranged that when the piston 
travels forward too far beyond its working position. 
the pull is taken on the springs of the ordinary draw 
bar rig. Forces pushing on the rod are likewise re- 
ceived immediately upon these springs. Ap electric 
** telltale” arrangement notifies the operator when the 
piston passes its proper limit on account of the leakage 


of it. 

The cylinders are reamed, the pistons und, and 
the piston rod ground where it moves through the 
stu ng boxes. The stuffing boxes were designed par- 
ticularly for this arrangement and consist essentially 
of the inner sleeve or gland, which is ground internally 
to fit the rod and grooved, as shown, to help retard the 
leakage. The forward end of the gland is ground 
spherical and fits into a ground spherical seat in the 
staffing box casting. This spherical seat is used to 
permit the three sleeves to align themselves properly 
on the rod. The pressure of the oil keeps the giand 
on its seat and this oil pressure is supplemented by the 
pressure of several helical springs placed between the 
rear end of the sleeve and the plate shown at the inner 
end of the stuffing box. 

Considerable difficulty was experienced in making 
the joints between cylinder and pistons and between 
stuffing box and rod sufficiently good to prevent undue 
leakage ; but this has now been accomplished, and the 
leakage under the upper limit of the working pres- 
sure, i. e., 1,000 or 1,200 pounds per square inch, is not 
sufficient to in any way interfere with the proper 
working of the apparatus. The pistons will move 
forward on account of the leakage, but so slowly that 
the cylinders can be refilled from the pump at stops, 
or, if necessary, when the cylinders are under pres- 
sure. This design was resorted to in order to avoid 
the uncertainty concerning the frictional resistances 
incident upon the use of the usual packed pistons and 
stuffing boxes. 

The cylinders have been calibrated, in connection 
with their gages, upon an Olsen testing machine, and 
the total pull on the rod necessary to overcome the 
friction in the song was found to be about 30 
pounds. The cylinders are secured to the draught 
timbers by means of the flanges shown at the sides and 


to 

- Fig. 5 is shown the table upon which are placed 
the dynamometer recording gage, the rolls for driving 
the co chart, and the Boyer speed gage. The ver- 
tical shaft shown projecting through the floor under 
the middle of the table derives its motion from the car 
axle by means of spiral gears and bevel gears. Its mo- 


the — gage, and to the paper-driving apparatus. 
is last consists simply of a pair of driving rollers, 
around which the paper passes, and a supply roller 
and receiving roller. The paper is drawn from the 
former and fed to the latter after running over the 
drum of the recording gage, seen also at the left. 

In addition to this apparatus, the car is equipped for 
locomotive road tests, with gages for indicating and re- 
cording boiler pressure and steam-chest pressure, du- 
plex air gage, air-brake train line pressure recording 
fase. and the other apparatus used in locomotive tests. 

he track inspection apparatus and other apparatus 
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when necessary, and also to aid in filling them ; and to 
blow back from the leakage tank whatever oil leaks 
by the pistons and stuffing boxes of the three cylinders. 

From the switch-board electric connections are wade 
to the various signals and pens, to the revolution 
counter in the ear, which shows the revolution of the 
driving wheels, and also to the electric sigpals for indi- 
eator cards at the front end of the engine. 

The dynamometer cylinders are shown in Fig. 4 
They are made in three castings held together by stud 
bolts not shown in the figure. The effective area of 
the largest cylinder (No. 1) is 60 square inches ; of the 
intermediate (No. 2), 30 square inches; and of the 
smallest (No. 3), 5 square inches. It is intended that 
the working pressure of the oil in the cy 


are to be installed as soon as may be practicable.—The 
Railway and Engineering Review. 


THE JUNGFRAU TROLLEY. 


TuHeE Jungfrau is one of the most famous mountains 
in Europe. Rising in the middle of the Bernese Ober- 
land to a height of 13,600 feet, the mountain for years 
resisted all attempts of Alpine climbers to reach its 
summit, and probably on this account, as well as be- 
cause of the exceeding beauty of its outlines and the 
whiteness and extent of the vast snow fields that cover 
its summit, it received the poetical name of Jungfrau 
—the Maiden. 

The mountain was first ascended in 1811, and in the 
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next forty years five attempts at an ascent were 
made. It was considered a very perilous ascent, even 
more so than that of the Matterhorn, but the view 
‘rom the summit is one of the very finest in Europe, 
and for this reason several plans were su ted where- 
vy it could be made in some way available to tourists 
ind others interested in mountain scenery. Nothing 
of a practical nature was done until, in 1890, Herr 
tuyer Teller, of Lausanne, Switzerland, proposed the 
plan whieh is now in course of execution, and which 
promises to result in the most astonishing piece of rail- 
way construction and electrical engineering in Europe. 
Ihe first work that was done on the project was a care- 
‘ul survey of the mountain by a geologist and a study 
of the possible dangers that might result from the rare- 
action of the air at the great elevations proposed for 
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which engages in the rack. The are provided 
with cast iron caps, the construction otherwise being 
practically identical with that of the ordinary trolley 
road. The locomotives develop about three hundred 
horse power as a maximum, and each hauls a train 
weighing twenty-nine tons and seating eighty pas- 
sengers. The forward end of the first car is supported 
on a prolongation of the rear truck of the locomotive, 
so that its weight assists the tractive effort of the lat- 
ter. The trains go up the mountain backward ; that 
is, the locomotive is ince at the down-hill end of the 


train, pushing it up the grade and rolling back in front 
of it. On the down trip the motors are connected with 
the line as in the up trip, but, on account of the well- 
known tendency of the induction motor to stay in ste 

with the current, the 


ng speed of the train 
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the line. After a period of discussion which was at 
times acrimonious, the Swiss Federal Assembly finally 
granted in 1894 a concession for the work to Herr 
Teller and his associates. Unfortunately, this hardy 
pioneer died in the spring of 1899, and his death was 
a severe blow to the enterprise with which he was so 
prominently connected. 

The scheme of the road is exceedingly simple. It 
proceeds from a point called the Little connote, 
which is a railway station on a regular line of steam rail- 
road, by asteady grade, part of the way in the open air 
and the rest of the way in a tunnel with an average 
grade of 15 per cent., to a point about 150 feet below 
the summit of the mountain. An elevator from this 
terminal station lands the passengers on the summit. 
The electrical equipment of the rail way consists of rack 
locomotives operated directly by three-phase currents 
at 500 volts between the phases. The power is gener- 
ated at the village of Lauterbrunnen, where are situ- 
= some of the most beautiful cataracts in Switzer- 
and. 

At a point above the village of Lauterbrunnen a 
sinall stream is dammed and gives a steady water 
power estimated at a little over 2,000 horse power. At 
ge this is sufficient, but in the future it is proba- 

le that a second generating station will be erected, 
using the waters.of another mountain stream and 
capable of generating 9,000 horse power. 

From the pond formed by damming the little stream, 
which is called the Weisser Liitschiner, a metallic con- 
duit six feet in diameter leads to the lower plant about 
one and one-quarter miles down the valley. The total 
fall available is 130 feet. The head of the conduit is 
provided with gates, overflows and strainers. There 
are already installed six turbines, two of 800 horse 
power and two of 500 horse power each, and two small 
machines for driving the exciters, all of the wheels 
being of the Girard type in pairs on horizontal shafts. 
The large wheels run at 380 revolutions per minute, 
the smaller ones at 700 revolutions, automatic speed 
regulation being. of course, provided for each wheel. 
The exciter wheels and exciters are in duplicate. 

From the power station to the wouth of the tunnel 
the distance is about six and one-quarter miles. Along 
this stretch feed wires are carried at a pressure of 
7,000 volts, three-phase, the line being mounted on 
porcelain insulators supported by wooden poles. The 
diameter of the feed wire is about seven and one-half 
willimeters (03 inch). Through the tunnel the feed 
wire is led in concentric cables buried in a ditch at one 
side of the track. At the entrance of the tunnel the 
line is about 5,000 feet above the sea level. In caleu- 
lating the feed wires a loss of 10 per cent. was allowed. 

Transformer and converter sub-stations are scattered 
along the line at intervals depending upon the nature 
of the grades. They are about one and three-quarters 
miles apart where the grade does not exceed 15 
cent. h sub-station contains three 200-kilowatt 
transformers, which, like all the other high-tension ap- 
paratus, are carefully insulated from the ground on 
porcelain insulators—a precaution absolutely necessary 
in regions where thunder storms are so frequent and 
violent as they are in the Alps. 

The rooms for the sub-stations in the tunnel are 
blasted out of the solid rock. At the stations, such as 
Seheidegg, the Eiger glacier, and others, where there 
are living quarters fur employés, restaurants, ete., the 
installation is much more complete. In addition to 
the transformers, there is a rotary converter and a bat- 
tery of accumulators, the latter furnishing current for 
the lighting and the heating of the buildings when 
the current is cut off at night, as well as for the supply 
of the tunne! lighting in case of accident to the gener- 
ating station. 

Current on the line is maintained at 500 volts in each 
phase with a maximum loss of 12 per cent. between 
any two sub-stations. The two conductors composing 
the trolley line are of hard-drawn copper wire nine 
millimeters (U0 354 ineh) in diameter, suspended sixteen 
inches apart. The third conductor of the three-phase 
system is the rails, which are well bonded and earthed. 

The locomotives weigh about twelve and one-half 
tons each, and each carries two three-phase motors 
seared by a double reduction gear to the pinion wheel 


little greater than its ascending speed, the motors 
meanwhile working back and restoring energy to the 
line, where it is used either to assist ascending trains 
or is absorbed in a resistance at the generating station. 

The work of construction commenced in 1897, and at 
Ee has attained a point 10,595 feet from the Little 

heidegg station. On account of the constant grade, 


. in ease of any accident, the trains could return under 


their brakes to the station with safety. The first mile 


and a half of the line, which is in the open, presented . 


no particular difficulty, but this has not been the case 
with the tunnel section. The first half of the tunnel 
will penetrate a hard, caleareous rock and the upper 
half of it will be built in hard schist and gneissic rock. 
The hardness and -solidity of this rock renders any 
masonry work for lining the tunnel entirely unneces- 
sary. Electric percussion drills have been used in the 
work, and experiments have been undertaken with 
liquid air as a blasting agent, but no great success has 
been achieved with it. The present explosive coim- 
pound is nitro-gelatine, and this, in contrast with 
other nitro explosives, is more dangerous and liable 
to detonation when cold than when warm. In conse- 
quence, the supply of the explosive is kept in rooms 
heated by electric heaters, so as to keep it warm. It is 
expected that the entire project of the Jungfrau Rail- 
way will be completed in from eight to ten years.—The 
Electrical Review. 
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CHEMICAL AND TECHNICAL EDUCATION 
IN THE UNITED STATES.* 


By Prof. C. F. Cuaneten, Ph.D., M.D., LL.D., D.8e 
xon. 


Ir is with great diffidence that I rise to address the 
Society of Chemical Industry in the historic theater of 
the Royal Iustitution. 

I am oppressed by the recollection of the great men 
who in years gone by have expounded here the latest 
discoveries of chemical and electrical science. 

Founded by my distinguished countryman, Count 
Rumford, this edifice is sacred to the memory of Sir 
Humphry Davy, Michael Faraday, Prof. Tyndall, and 
many other famous workers, who have given us the 
facts and theories which constitute the foundations of 
the science to which we are all devoted. And more re- 
cently this lecture theater has been the scene of the 
triumphs of Prof. Dewar in producing the lowest de- 

of temperature yet attained, and in compelling 
the reluctant hydrogen to assume the liquid and the 
solid state. 

Nor can I forget the long line of distinguished chem- 
ists, theoretical and practical, who have preceded me 
as your presiding officer ; and I cannot dismiss from 
my mind the fact that to a large proportion of the 
wembers of this Society Iam astranger. For the first 
time in the history of this Society your council has 
filled the presidential chair with a non-resident from 
across the sea, who lives at such a distance that it has 
not been possible for him to take any part in the ad- 
ministration of the affairs of the Society. I have, how- 
ever, reason to know that the interests of the Society 
have not suffered on this account, owing to the gener- 
ous service which has been rendered by the late presi- 
dent, Mr. George Beilby, who has acted as the deputy 

resident, performing all the duties ordinarily expected 
rom the president. 

Permit me to say that the New York Section of the 
Society of Chemical Industry fully appreciates the. 
honor conferred upon it by the selection of one of 
its members as the presiding officer, and that this libe- 
ral concession has brought the Section very much 
nearer to the parent Society. 

In considering the various subjects I might select for 
my address, I have decided to call the attention of the 
Society to what is being done in the United States for 
the advancement of chemistry. In looking over the 
addresses of the past presidents, I find that almost 
every chemical topic, theoretical, practical and histori- 
eal, has been already presented to you, and my only 
hope of being able to say anything which is not already 
thoroughly familiar rests in the presentation of matters 
purely American. 

I will therefore devote the time allotted to me to the 
discussion of chemistry in America. 

The teaching of chemistry is a subject in which I 
have been much interested, and I have seen the devel- 
opment of chemical education in the United States al- 
most from the beginning. While for nearly a century 
we have had in America distinguished chemists, whose 
names are familiar to you all, such as Prof. Hare, of 
Philadelphia, Prof. Benjamin Silliman, of New Haven, 
and others, it was not until about the middle of this 
century that any substantial attempt was made in the 
United States to give laboratory instruction in chem- 


istry. 
When I started out in the autumn of 1853 to secure 
a chemical education, there were only three or four 


* Read at the nineteenth annual general meeting of the Society in 
London, in the theater of the Ro: Institation, Albemarle Street, on 
July 18, 1900, Prof. Chandier, President of the Boclety, 
in the chair, 
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places in the United States which were available. 
There was the chemical laboratory at Yale College ; 
another laboratory had just been opened at Awherst 
College ; there wae a private laboratory in Philadel- 
phia, and a laboratory had recently been opened at 
the Lawrence Scientific School at Harvard University. 
I chose the latter as being nearest to my howe, and in 
September of that year I entered the new laboratory 
of the Lawrence Scientific School and began to study 
chemistry under the genial Prof. Horsford. 

There were about a dozen students i1) the laboratory, 
of whom half were beginners. We were given Will's 
Qualitative Analysis, and were set at work upon the 
*handred bottles.” 

After we had finished them, we began to make 
quantitative analyses, but we soon met a difficulty, 
which at that time prevailed generally in the United 
States; it was the lack of any systematic, organized 
course of study for the chemical profession. We were 
simply turned into the laboratory. There was no regu- 
lar graded course of study, consisting of two, three, or 
four years, including not only chemistry, theoretical, 
analytical and industrial, buié other studies necessary to 
the young chemist. As a watter of fact, there were no 
lectures on chemistry at all for the students of the 
scientific school. We were expected to provide onur- 
selves with text-books and study them by ourselves at 
home. 

The result of this lack of organization in American 
scientific schools at that time was the exodus of the 
students to European schools, especially to Germany. 
At the end of wy first year [ had the good fortune to 
turn my steps toward Goettingen, where I was most 
kindly received by Frederic Woehler, and where [ 
found everything that I needed for the pursuit of my 
chosen profession. There were 30 students in Woeli- 
ler’s laboratory, of whom 13 were Awericans, 2 were 
Englishmen, and 15 were Germans, and we were given 
every facility, and, what was far more valuable, the 
keenest personal interest on the part of our instructor, 
which was mostinspiring. We were enabled to extend 
our studies to mineralogy, botany and physics with 
great advantage under Von Woltershausen, Von Gries- 
bach, and the great Weber. From Goettingen I went 
to Berlin, and had the good fortune to be taken as an 
assistant pupil into the private laboratory of Heinrich 
Ross, where my only companion was Von Nordensk- 
jold, who has since become the great explorer in Arctic 
regions. In Berlin we found most comprehensive and 
satisfactory courses of lectures on every branch of 
chewistry, inorganic, organic, analytical, and indus- 
trial, as well as courses on physics and mineralogy. 

Ou returning home, in the autumn of 1856, I found 
the interest was already increasing in the subject of 
chemical education, and that several of our universi- 
ties and colleges were opening chemical laboratories 
for practical instruction. 

[ became attached to the chemical department of 
Union College, in the capacity of assistant to Prof. 
Charles A. Joy, who had also studied in Goettingen 
and Berlin, and we opened in the spring of 1857 a 
chemical laboratory there and began with our first 
class of six students. Prof. Joy was called within two 
or three wonths to the chair of chemistry in Co- 
lumbia College in New York city, and the duty of de- 
veloping the chemical department of Union College 
fell upon me. 

Little attention had been paid at Union College to 
instruction in the sciences, and finding it a good oppor- 
tunity for gaining experience, | secured permission 
from time*to time to organize new courses of instruc- 
tion, and soon gave lectures in general chemistry, in- 
organic and organic, analytical chemistry, agricultural 
chemistry, erystallography, blowpipe analysis, mine- 
ralogy and geology, devoting eight years to this work. 

In Mareb, 1863, Thomas Eyleston, a graduate of Yale 
College, and of the School of Mines of Paris, published 
a plan for a sebool of mines and wetallurgy in New 
York city, embodying a progressive three-year course 
for the degree of engineer of mines, and including in- 
struction, theoretical and practical, in all branches of 
science relating to these subjects. He first consulted 
Mr. Peter Cooper with regard tothe propriety of estab- 
lishing the proposed School of Mines in Cooper Insti- 
tute, but, after some discussion, it was decided that as 
Mr. Egleston’s plan proposed to give a very comprehen- 
sive education of the highest grade, it was not com- 
patible with the general! plan of the Cooper Institute, 
which had been organized to give a moderate amount 
of education to young men who were so situated that 
they could not attend the universities. Mr. Egleston 
finally succeeded in interesting the trustees of Colum- 
bia College in his plan, and it was agreed that the 
Sehool of Mines should be opened at Columbia, on con- 
dition that it should be accomplished without expense 
to the College, whose income was very limited at that 
time. 

Mr, Egleston was appointed professor of mineralozy 
and metallurgy. General Francis 8S. Vinton, a gradu- 
ate of West Point and a fellow-student of Prof. Egies- 
tou’s at the School of Mines of Paris, was appointed 

rofessor of mining engineering, and | had the good 
ortune to be appointed professor of chemistry. 

Prof. Egleston interested a number of gentlemen in 
his plan, and secured about $5,000 to meet the neces- 
sary expenses fora beginning. Laboratory accommo- 
dations were provided for twelve students, sufficient it 
was supposed for all who would be likely to apply for 
admission the first year. Rooms were also provided 
for the departments of wineralogy and metallurgy. 
Some valuable collections of minerals were presented 
to the new school, and a few of the most desirable 
books were purchased and a school library begun. Es- 
joo interest was wanifested in the undertaking by 

r. Frederick A. P. Barnard, who had just at this 
time been elected president of the college. Dr. Bar- 
nard was specially interested in scientific subjects, 
having previously filled the chair of physics and chem- 
istry at the University of Alabama, and he did every- 
thing in his power to further the enterprise. 

it was Dr. Barnard who provided in his will for the 
* Barvard medal for weritorious services in science, to 
be awarded by the trustees of the Columbia University 
once in five years to such person, whether a citizen of 
the United States or of any other country, as shall 
within the five years next preceding have wade such 
diseovery in physical or astronomical science, or such 
novel application of science to purposes beneficial to 
luman race, as in the judgmeut of the National 
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Academy of Science of the United States shall be es- 
teemed most worthy of such honor.” 

Dr. Barnard died in 1880, and this medal was award- 
ed for the first time five years ago, and the name of 
Lord Rayleigh was presented by the National Academy 
of Sciences as the person mnost deserving of the honor 
for his discovery of argon. You may not be aware of 
the fact that Lord Rayleigh declined to receive the 
medal on the ground that Prof. Ramsay had been his 
fellow-worker on argon, and was equally entitled to 
recognition. Dr. Seth Low, president of Columbia 
University, was equal to the occasion, and with the 
trastees of that institution, prowptiy decided that two 
Barnard medals should issue, so that each of the dis- 
coverers of argon should be properly recognized. This 

ear the medal will again be awarded, and the honor 

as very properly fallen upon Prof. Roentgen. 

On November 15, 1864, the School of Mines opened ; 
and 24 students presented themselves on the first day. 
Carpenters and gasfitters were called in at once to fit 
up more work-tables in the laboratories, but students 
came faster than the mechanics could provide for 
them, and 47 entered during the first winter. As soon 
as the students made their appearance, it was evident 
that much work must be done to give them adequate 
instruction. Several professors of the college volun- 
teered to assist in the work, and their services were 
very gladly accepted. 

The college authorities had agreed to establish the 
school on condition that they should not be called 
upon to meet any expenses connected with it. In pro- 
viding accommodations for the large number of stud- 
ents who applied for admission, the three professors of 
the School of Mines nade themselves personally liable 
for about $6,000, and when the trustees of the college 
realized how successfully the school had opened, they 
came forward with enthusiasm and appropriated a 
sufficient amount to cover all expenses for the first 
year. Asit became evident that the basement of the 
old college building would be entirely inadequate for 
the rapidly growing School of Mines, the trustees 
sought more ample accommodations. Fortunately, at 
the end of the first year some buildings on the college 
grounds, which had been leased, became vacant; they 
were assigned to the School of Mines, and $10,000 was 
appropriated to put them in proper order. The four 
floors and the basement were equipped as an assay 
laboratory, qualitative laboratory, quantitative labor- 
atory, mineralogical museum, and drawing academy. 
Accommodations were provided for 72 students, but 89 
actually attended. and the college authorities expended 
in all about $30,000 during the second year. As it was 
now clear that the School of Mines had come to stay, 
and as it was necessary to provide more extended ac- 
commodations, the trustees decided to authorize the 
erection of a special building. They appointed Dr. 
John F. Newberry to the chair of Geology and Paleon- 
tology, and appointed additional assistants. The total 
expenditures for the third year were about $70,000. 
Thus in three years the trustees of the college had ad- 
vanced more than $100,000 to sustain the School of 
Mines. From that time on the Sehool of Mines had 
continued to grow in numbers and usefulness. It was 
soon found desirable to add a fourth year, which was 
at first called the preparatory year, lest a four years’ 
course night frighten students away, but subsequently 

Soon after the school was opened it was decided to 
add parallel courses to the original course in mining 
engineering. First the course in metallurgy for metal- 
lurgical engineers was added, then a course in analyti- 
eal and applied chemistry, then others in civil engineer- 
ing, geology and paleontology, and later in architec- 
ture, electrical engineering, sanitary engineering, and 
mechanical engineering. 

In order that the pupils of the school might be pro- 
perly qualified for the studies to be pursued, it was re- 
quired before they were admitted to the school that 
they should pass a very comprehensive entrance exam- 
ination in mathematics; algebra, through quadratic 
equations ; geometry, plane, solid, and spherical; and 
plane trigonometry ; in physics, in elementary chemis- 
try through the non-metallic elements; in English, 
French, German, history, and freehand drawing. 

Special students were also adwitted, if of mature 
years and properly qualified, to pursue any of the 
scientific subjects taught in the school. 

The prompt success of the Columbia School of Mines 
was largely due to the fact that a fixed and definite 
progressive course of study was offered for each profes- 
sion, from which no deviation was allowed. The fac- 
ulty decided what subjects it was necessary for a 
student ona in order to qualify him for his pro- 
fession, and offered him an appropriate degree when 
he should have completed his prescribed four-year 


urse. 

The limfted suecess of many scientific schools prior 
to this time was largely due to the fact that the stud- 
ents were permitted in most cases to select their own 
studies, and naturally they often selected those which 
were especially interesting, such as geology, miner- 
alogy, chemistry, etc , ticularly those involving 
laboratory work, while they were inclined to neglect 
mathematical and other studies which were less fascin- 
ating and required more persistent mental effort. 

It was always the aim of the faculty of the School of 
Mines to give the students a broad education, and 
although in pursuing this plan the time available for 
laboratory work was considerably curtailed, it was be- 
lieved that in the end the graduate would bea stronger 
man in his profession, and better able to respond suc- 
cessfully to any demand that might be made upon him 
in after life. 

After a time it seemed that the name ‘School of 
Mines” had been outgrown, and very reluctantly a 
change was made in the title of the sehool. In the 
first place two separate faculties were created—a 
faculty of applied science and a faculty of pure science. 
Under the faculty of applied science there were estab- 
lished a school of mines, which includes the course in 
wining engineering and the course in metallurgical 
engineering ; a school of engineering, which includes 
courses in civil engineering, mechanical engineering, 
sanitary engineering, and electrical engineering; a 
school of chemistry, which includes three 
courses, one in analytical chemistry, one in organic 
chemistry, and one in industrial chemistry; and a 
sehool of architecture. Under the faculty of pure 
science were enrolled those students who, not desiring 
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to pursue a professional course in applied science, pre- 
ferred to devote themselves to one or more sciences ex- 
clusively, for the degrees of Master of Arts and Doctor 
of Philosophy. The special object in view in estab- 
lishing this faculty was to encourage original investi- 
gation. It occasionally happens that graduates of the 
schools of applied science, having completed their 
technical education, devote two or three years under 
the faculty of pure science to original investigation, 
but generally the graduates of the technical courses 
prefer to secure positions and begin at once the prac- 
tice of their professions. As the age for entering the 
schools of applied science is 18, the graduate is gener- 
ally 22, 23, or 24 years of . and in America you 

men of this age generally feel that they cannot afford to 
devote any more time exclusively to acquiring know- 
ledge, and that they wust begin their life-work. We 
find it difficult, therefore, to induce many of our grad- 
—_ to remain with us to carry on original investiga- 

ns. 

The rapid growth and development of Columbia 
College into a great university has been largely due to 
the energy and good judgment of the president, Dr. 
Seth Low, and the very broad-minded and progressive 
board of trustees. The college had entirely outgrown 
its old quarters, and it was evident that it could not 
develop in usefulness unless it could secure ampler ac- 
commodations, to enable it to widen its scope and in- 
clude in its field of instruction every branch of human 
knowledge. One of the first successful moves secured 
the merging of the College of Physicians and Surgeons 
into Colambia University. This most successful medi- 
cal college had been recently provided with spacious 
and elegant accommodations through the liberality of 
Mr. William H. Vanderbilt and his sons and daughters, 
and was the best-equipped medical college in the 
United States. Its public-spirited trustees resigned 
their positions in order that the medical school might 
gain the advantage of becoming an integral part of 
Columbia University. The next move was the pur- 
chase of a large tract of land on Morningside Heights, 
on the high plateau near the shore of thc Hudson 
River, at 116th Street, and here there have been 
erected already a considerable number of elegant 
buildings, the most striking and beautiful of which 
is the Library Building, provided by President Low 
himself at a cost of $1,100,000. In addition to this 
there is Havemeyer Hall, which is the chemical build- 
ing, provided by the Havemeyer family at an expense 
of $550,000 ; the corresponding building, Sehermerhorn 
Hall, devoted to natural history, which was provided 
by Mr. William C. Schermerhorn, one of the trustees 
of the University; Fayerweather Hall, devoted to 
—— provided for by funds left to the University 

y Mr. Fayerweather ; and an engineering building. I 
might say in this connection that President Low and 
his associates in the board of trustees were so confident 
of the ultimate success of this movement to provide a 
new site for the University, that they did not hesitate 
to borrow the necessary funds to cover the purchase 
money of the site and the necessary expenses of pro- 
viding buildings, and at the present time they are 
carrying a debt of three and a half millions of dollars 
successfully, hoping, of course, that sooner or later 
some of our liberal citizens will provide the University 
with a suitable endowment. he University has also 
taken in Barnard College for Women and the Teachers’ 
College, and it has formed an alliance with the Union 
Theological Seminary ; so that at the present time the 
University offers almost every kind of instruction that 
is possible—theoretical, practical and technical. 

You may be interested to know that Columbia Col- 
lege was established by Royal Charter in 1754, in the 
reign of George II., as King’s College, and that Rev. 
Samuel Johnson of Stratford, a Doctor of Divinity of 
Oxford University, came over in that year to become 
the first president. The Archbishop of Canterbury 
was a member of the first board of governors. 

In the early history of the school the instruction in 
engineering subjects was much more limited than at 
present, and the students in engineering courses were 
consequently enabled to devote a much larger amount 
of time to chemical courses and to laboratory work. 
As a consequence, the mining engineers, and even the 
civil engineers, were able, when the opportunities pre- 
sented themselves, to fill chemical positions with suc- 
cess; they were practically chemists. In fact, I ad- 
vised young men, desiring to make chemistry their 
life-work, to pursue the mining engineering course in 

reference to the chemical course, as giving a much 

roader foundation and fitting men for positions of 
managers and directors of works, where some knowl- 
edge of motive power, machinery, and construction is 
uired. 
here is always some danger, if a student confines 
himself too exclusively to purely chemical studies, that 
he may have to spend his life in a laboratory, making 
analyses, on a small salary, while an engineer, and not 
nerally a chemical engineer, secures the position of 

irector of the works. . 

Did time permit, I would diseuss in detail the ques- 
tion of the proper system of study for a chemist to 
pursue. 

On the whole I agree with Mr. Duisberg, of Elberfeid, 
who addressed the New York Section on this subject 
on May 18, 1896, and whose address is to be found on 
page 427 et seq. of the Journal of that year. I am 
not quite ready, however, to accept his verdict against 
the chemical engineer. 

I have been somewhat explicit in giving this account 
of the growth and development of Columbia Univer- 
sity, and particularly of its various schools of applied 
science, because I have noticed of late a greatly in- 
creased interest in England in the subject of technical 
education, and it seemed to me that it might be use- 
ful at this time to present a statement of American 
methods. 

While Columbia has been developing her system of 
professional education in the applied sciences, many 
other institutions have been doing the same thing, and 
I will mention a few of them as examples, lest I might 
be justly accused of attaching undue importance to 
the work of Columbia. 

The most striking feature of our system of higher 
and technical education is to be found in the fact that 
most of our institutions have been founded and main- 
tained by liberal gifts of money from wealthy citizens, 
and that only a small number have been endowed or 
supported by the public fands. In many cases the 
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zifts have been made during the lifetime of the donors. 
Dr. T. K. Pearson, of Chi , whe has given a great 
jeal of money to colleges, thus explains why he pre- 
fers to — colleges: ‘“‘Monuments and ornamental 
arches stand as beautiful memorials to posterity, and 
their utility and use are not to be decried. While be- 
ing built they furnish employment to thousands and 
ifford* means of distributing in proper manner large 
ums of money to the masses, but once finished they 
vecome dead memorials ; their active function ceases. 
Libraries are better as a living and working agency 
or the uplifting of the asses, but they do not possess 
he direet and more active functions of the school and 
‘he college. The school and the college live just as 
‘oes the memorial, in cold statuesque granite, and 
heir function’ never cease. Education goes on from 
jay today; Washingtons, Lincolns, Grants are made, 
-tatesmen are evolved, and thinkers are moulded ; the 
vation is served; bumanity is benefited, I believe, in 
the college. It hammers away steadily and unceasingly 
from year to year.” Dr. Pearson has not only given 
$2,500,000, but is now about to deed the remainder of 
Lis fortune, $1,500,000, to similar gifts, retaining only a 
-wall annuity for the nego of his wife and himself ; 
and in justification of thus distributing his property 
before his death, he says: ‘“‘I have schemed for years 
to be my own executor, and to see with ny own eyes 
whatever good wy gifts are doing, and I shall have the 
pleasure of seeing and knowing that my gifts are 
rightfally placed.” 

Bat it is not necessary to go to America for examples 
of such liberality; have we not a monument of just 
euch liberality in the Davy-Faraday research labora- 
tories endowed by one of your past presidents ? 

I have before me a list of the sums of over $5,000 
that were given to our colleges, universities, and tech- 
nical schools during the year 1899. The sum total is 
$33,111,000. By far the largest sum is the $15,000,000 
given by Mrs. Leland Stanford, together with large 
traets of land to which no precise value can as yet be 
attached, to complete the endowment of the land 
Stanford Junior University. Next on the list come the 
gifts of Mr. Andrew Carnegie, which amount to $2, 
235,000. There are four items of $1,000.000 each. 
There are in all 174 donors, averaging $190,000 each. 

Schools of chewistry are now so numerous that it is 
almost impossible to state with any aecuracy the pre- 
cise number that we have. Almost every university, 
college, or technical school has its chemical laborato- 
ries, where special instruction of a more or less elabo- 
rate character is given. All our larger institutions 
have special courses for the education of chemists. 


There are 64 colleges of agriculture and mechanical . 


arts founded upon gifts from the United States gov- 
ernment of the public lands; every one of these is a 
school of chemistry. I think I am safe in saying that 
we nave more than 100 schools of chemistry. In all 
we Shave 480 universities and colleges, and 43 technical 
schools not ineluded in this list. There are 89 schools 
or universities teaching some branch of engineering 
professionally ; 63 of these have courses in civil en- 
giveering, 56 have courses in mechanical engineering, 
49 have courses in electrical engineering, 30 have 
courses in mining engineering, 9 have courses in archi- 
tecture. All of the engineering courses inclade con- 
siderable instruction in chemistry, so inuch so in many 
cases as to qualify the graduates to fill itions as 
chemical engineers. I was informed by Prof. Baker, 
President of the Society for the Encouragement of 
Engineering Education, that in the year 1899 there 
were 9,784 students pursuing professional courses in 
our schools of engineering, and that 1,487 graduated 
that year, receiving the degrees of civil engineer, me- 
chanical engineer, electrical engineer, or mining en- 
gineer. No one can estimate the value to the indus- 
trial development of the United States of the educa- 
tion of such an army of thoroughly trained engineers 
and chemists. 

One of our oldest technical schools is the Rensselaer 

Polytechnic Institute at Troy, N. Y. It was founded 
in 1824 by Stephen Van Rensselaer, a descendant of 
the original patroon, who emigrated from Holland be- 
fore the Euglish captured New Amsterdam, and re- 
ceived a large grant of land in the neighborhood of 
Albany, then known as New Orange. This institution 
was founded as a ‘‘ school of theoretical and practical 
science,” and was reorganized in 1849 as a general 
polytechnic institute, with a four-year course in civil 
engineering and a four-year course in natural science, 
with more chemistry and less engineering. It has 
from 125 to 150 students in attendance, and sends out 
about 25 graduates annually. It has always main- 
tained a very high standard and its graduates are 
found everywhere, filling most responsible positions. 
_ The University of Michigan was founded in 1837 and 
is supported by the State. It is now one of our most 
complete aad important universities, giving instrac- 
tion in every branch of knowledge, and with schools 
of applied seience of every kind, including chemistry, 
pharmacy, every kind of engineering, and even dental 
science. The present attendance of students is 3,441, 
of whom 138 are in the summer schools. 

The Sheffield Scientific School of Yale University 
originated in the establishment, in 1846, of the first 
public chemical laboratory in the United States for 
the instruction of general and analytical chemistry. 
it was organized by Prof. Benjamin Silliman, Jr., and 
Prof. Norton. In 1852 a course of civil engineering 
was organized, and in 1854 the two departments were 
united to form the Yale Scientific School. Mr. Sheffield 
assisted the schooi from time to time with liberal gifts 
of land and money, and in 1861 it was named the 
Sheffield Seientifie School. It has regular three-year 
courses in chemistry, civil engineering, mechanical en- 
gineering, agricalture, natural history, and biology, 
preparatory to medicine, besides special courses. It 
now has 65 instructors and nearly 600 students, and 
has sent out over 2,000 graduates, besides as many 
ore special students. 

Our largest university is that of Harvard at Cam- 
bridge. Over 4,000 students attend its various colleges 
and sehools, besides more than 800 who attend the 
summer schools, so that there are enrolled upon its 
registry nearly 5,000 students. Its technical schools 
are grouped as the Lawrence Scientific School, which 
was founded in 1847. It has had altogether, from that 
‘ime to the present, about 2,800 students; at present, 
bout 500 are in attendance. It has regular four-year 
courses in eivil engineering, mechanical engineering, 
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electrical engi , mining engineering, and metal- 
lurgy, and several other wore 
general courses. 

The Massachusetts Institute of Technology at Boston 
was founded in 1861 by the Legislature of Massachu- 
setts, and has been supported partly by the State and 
partly by gifts. It opened in 1865 with 27 students, 
but was almost abandoned in 1873 on account of the 
difficulty of securing funds. Since 1879 it has devel- 
oped with great rapidity. It now has 164 instructors 
and 1,178 students, all in technical subjects. It has 
four-year courses in civil, mechanical, chewical, mining, 
and sanitary engineering ; also in architecture, biology, 
physies, geology, and naval architecture. 

he Lehigh University at Bethlehem, Pa., was 
founded in 1865 by Asa Packer. It was originally en- 
dowed with $2,500,000, but has since received other 
gifts from Mr. Packer and his children. It has regular 
four-year courses in various subjects. During the past 
ear 388 students were in attendance upon the courses 
in mechanical, civil, electrical, and mining engineering, 
and chemistry. Its chemical laboratories are most 
complete. 

Cornell University, at Ithaca, N. Y., was founded in 
1868 by Ezra Cornell; it has also received large gifts 
from Mr. Henry W. Sage, and it received a land grant 
from the United States government, and by careful 
management realized a profit of over $4,500,000 from 
the sale of land. The value of this property is now 
estimated at $9,000,000, with an income of $600,000 per 
annum. It receives from the State of New York about 
$70,000 per annum, and in return for this gives free 
education to 512 students. Corneil was most fortunate 
in having for its first president Andrew D. White, now 
American Ambassador to Germany. Under his able 
direction the university was organized on the broadest 
scientific plan, with the result that it has become a 
model of modern university development. It now has 
2,600 students in attendance, of whom 200 are women. 
Its shops and laboratories are very extensive and com- 
pletely equipped, and it attracts a larger number of 
students in engineering than any other institution in 
the country. There were 500 students pursuing the 
course in mechauical engineering during the past year, 
185 iu civil engineering, 98 in architecture, while 190 
students attend the post-graduate courses. 

The engineering department has 11 laboratories, be- 
sides an astronomical and a meteorological station, and 
extensive wuseums. 

The physical department has been expanded on very 
broad lines. Twenty-four different courses of instruc- 
tion are offered, and much original work of a high 
character is accomplished. 

The chemical department is fully equipped with 


laboratories, and offers fifty-two courses of instruc- . 


tion in inorganic, organic, analytical, physical, physio- 
logical, sanitary, agricultural, and industrial chemistry. 

The department is specially strong in agricultural 
chemistry and in physical chemistry. 

The University of Illinois at Champaign opened in 
1868 as one of the National Agricultural Land Grant 
Colleges. It has developed rapidly and is now one 
of the foremost technical institutions. It consists of 
seven colleges : 

1. The College of Agriculture. 

2. The College of Engineering, which includes courses 
in civil engineering, mechanical engineering, electrical 
engineering, municipal engineering, architecture, and 
physics. 
3. The College of Literature and Art. 

4. The College of Science, which includes the School 
of Chemistry and the School of Natural Science. 

5. The College of Medicine. 

6. The College of Pharmacy. 

7. The College of Law. 


This was the first institution to establish shop prac- 


tice for the mechanical engineers, which it did in 1870, 
and the students built with their own hands the en- 
gine which ran the shop for twenty-one years. It was 
also the first university to establish a physical labora- 
tory for the use of students. It now has a most com- 
plete system of shops and lJaboratories. There are 250 
instructors altogether and 2,250 students. 

Across the Hudson River, opposite New York city, at 
Hoboken, N. J., is the Stevens Institute, founded in 
1870 by a bequest from Edwin A. Stevens of land, 
buildings costing $150,000, and an endowment of 


Mr. Stevens belonged to a family of famous engi- 
neers. His brother, Robert L., experimented with 
steawboats contemporaneously with Robert Fulton, 
and built locomotives. His father, John, established 
the first steam ferry which ran to New York, invented 
the T rail, the vestibuled train, and armored battery. 
Most fortunately for the Stevens Institute, Prof. Henry 
Morton was appointed the first president, a position 
which he continues to fill. He has made the institute 
one of the best schools of mechanical engineering in 
the country. The four-year course is highly mathe- 
matical, and the students get a very large amount of 
the most varied and thorough shop work, and electri- 
cal engineering is also thoroughly taught. President 
Morton has himself contributed $70,000, Mrs. Stevens 
$30,000, and within a few months Mr. Carnegie has 
given $50,000 to build a new laboratory. 

Daring the past year 226 students have been in at- 
tendance. About 50 engineers graduate annually. 
Over 750 graduates have already been sent out, and 
they fill the most responsible positions as directors, 
managers, etc., of great works of every kind all over 
the 

In 1873, Johns Hopkins, banker, of Baltimore, Md., 
died, leaving $7,000,000 to be divided between the hos- 
pital and the university which bear his name. 

The university was very carefully planned, and was 
opened in 1876, rapidly taking the front rank among 
our universities in the character of the work accom- 
plished. 

It was intended to limit the university to post-grad- 
uate work, and the large number of well-paid fellow- 
ships soon attracted the best qualified graduates of the 
other institutions. 

The chemical «.epartment, under Prof. Remsen, was 
particularly prosperous, and many researches of great 
value were made under his direction, notably the one 
which resulted in the discovery of saccharine, to the 
credit of which I consider him largely entitled. 

An undergraduate department has been recently es- 
tablished. 
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There are at present 123 instructors and 630 students, 
of whom 187 are graduate students, 266 medical stu- 
dents, and 177 undergraduates and specials. 

Mr. Leonard Case, of Cleveland, O., founded the 
Case Scientific School in that city, with an endowment 
of $2,000,000. It opened in 1881 with a few instructors, 
but before it was fairly organized it was destroyed by 
fire. It was rebuilt and reorganized, and opened in 
1886. It has thoroughly equipped laboratories for 
chemistry, electrical engineering, and mechanical en- 
gineering, and has six four-year parallel courses for 
civil engineering, mechanical engineering, electrical 
engineering, wining engineering, chemistry, and phy- 
sies, the iatter designed especially for the edueation of 
teachers and professors of physics. There were 239 
students in attendance last year, of whom 43 grad- 
uated. President Stanley informs me that the grad- 
uates find places at once, and that they are frequently 
engaged before they have graduated. 

The Michigan School of Mines was opened in 1886 at 
Houghton, Mich., in the heart of the copper mining 
district. It gives a very comprehensive theoretical and 
practical four-year course in mining engineering and 
metallurgy. It is supported by the State of Michigan, 
and receives an appropriation of from $40,000 to 
pg per annum, and has generally about 90 stu- 

ents. 

Clark University, at Worcester, Mass., was founded 
by Jonas G. Clark, and opened in 1889. The endow- 
ment was $2,000,000, and the university was created 
for the express purpose of encouraging original re- 
search ; no undergraduates were to be admitted. The 
students were éhiefly fellows and scholars helped from 
the university funds. Departments were established 
in mathematics, psychology, physics, chemistry, bi- 
ology, ete., with all the necessary equipment. Owing 
to unfortunate differences, Mr. Clark lost for a long 
time his interest in the work of the university, and it 
suffered from want of funds, and most of the faculty 
went to the Chicago University. 

The chemical laboratory has not been used since 
1893. In 1899 there were 22 fellows, 18 scholars, and 
12 special students. Mr. Clark recently died, and it is 
believed that the university will receive about $8,000,- 
000 from his estate, and will be able to realize his plan 
of promoting original investigation to the fullest ex- 
tent. 

Chicago University has taken a foremost position 
among our institutions of learning in an incredibly 
short period. It was founded in 1889, only 11 years 
ago, by Mr. John D. Rockefeller, of New York. It 
has already received $11,000,000 of which Mr. Rockefel- 
ler has given about $7,000,000, and secured the rest 
by offering to duplicate gifts made by others, and to 
give $1,000,000 if alike sum should be secured from 
others by a given date. 

About 3,000 students are now in attendance, of which 
1,000 attend the graduate schools, 500 the schools of 
science, 

One of the most striking illustrations of what can be 
accomplished by one man is to be found in the Leland 
Stanford Junior University at Palo Alto, in California. 
This institution was founded in 1885 by Senator Stan- 
ford, of San Francisco, and was opened in 1891. Mr. 
Stanford died in 1893, but Mrs. Stanford has devotedly 
carried out his plans, even contributing her private 
property and offering to sell her jewels to sustain the 
university during a period of litigation, when there 
was little incowe. During the past year she has con- 
veyed to the university property valued at $15,000,000 
besides large tracts of valuable lands. The present 
value of real estate and other property belonging to 
the university is estimated at $45,000,000, and it is be- 
iooee by some that the ultimate value may reach $80,- 


000. 

The faculty now numbers 131 professors and other 
instructors and there are 1,331 students, of which one- 
third are women. 

There are 114 graduate students. 

The laboratories are completely equipped with in- 
struments and apparatus. The fees are extremely low, 
about $20 per annum, the living expenses are very 
moderate, and every facility is afforded students for 
earning their way through the university. 

What a wonuwment is this for a father and mother to 
erect to the memory of a beloved son ! 

Many of our industrial chemists have received their 
early training at one of our colleges of pharmacy, of 
which there are several. The New York College of 
Pharmacy, of which I have the honor to be the presid- 
ent, was established in 1830, and 1s now entering upon 
its year. 

It has a two vears’ course for the degree of Graduate 
in Pharmacy, and a post-graduate year for the degree of 
Doctor of Pharmacy. 

It is well equipped with laboratories, apparatus, and 
specimens, and has a very valuable library. The stud- 
ents are well trained in pharmacy, wicroscopic and 
commercial pharmacognosy, iwateria wedica, inorganic, 
organic, and analytical chemistry, physics, botany, 
and physiology. 

The instrnetion is by lectures, recitations, and labora- 
tory practice. About 300 students are in attendance, 
of whom 100 graduate annually. 

Similar schools have been established at several uni- 
versities, as those of Michigan and Illinois, and in- 
dependent schools at several other places, as Phila- 
deiphia, Brooklyn, Albany, etc. 

he value of trained apothecaries to the community 
cannot be over-estimated. Many of the graduates, 
however, instead of practising pharmacy, turn their 
attention to the chemical industries, where they find 
their special chemical education extremely useful. 

Among the most recent additions to our system of 
technical schools I should mention the textile schools, 
for spinning, dyeing, and calico printing, of which we 
have several at Lowell, Fall River, and New Bedford, 
in Massachusetts, Philadelphia, Pa., and in other States 
South and West. Instruction in dyeing and calico 
printing is also given in several of our universities, as 
Colambia, Lehigh, Brown, Pennsylvania, the Massa- 
chusetts Institute of Technology, etc., and at Cornell 
there is a course in the mechanical engineering of spin- 
ning and weaving. 

In 1898 a State college of forestry was est»blished at 
Cornell University, with a college forest ia the Adi- 
rondacks, for which $165.000 was expended. A similar 
school of forestry has been recently established at Yale 
University, with a forest summer school and library - 
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at Milford, Pa., the whole endowed with a fund of 
$150,000 by Mr. James W. Pinchot, of New York. 

A school of naval architecture has been established 
in Philadelphia, and schools of commerce have been 
organized at five of our universities, one at Columbia, 
ey by the New York Chamber of Commerce. 

ve selected from our hundreds of colleges and 
universities these few examples in order to show the 
character and origin of our system of technical educa- 
tion. These are a few only of the many that we have. 
These institutions, which I have given as examples, 
are all designed for the education of professional wen, 
and nothing is omitted to make the courses compre- 
hensive and complete. But before I leave the subject 
of technical education I must refer ina few words to 
another class of institutions, equally useful, bat de- 
signed to give a more moderate amount of instruction 
ani highly scientific character to a large number 
of young wen, The first of these institutions was 
founded in New York by Mr. Peter Cooper in 1859, 
and is known as the Cooper Union for Science and Art. 
The building and sapiens cost over $1,000,000 and the 
endowment is now over $2,000,000. It has recently re- 
ceived large gifts from Mr. C Jooper's children, and from 
Mr. Carnegie. Free evening classes were established 
in science and art, both for boys and girls. This makes 
it possible for persons eng during the day in var- 
ious occupations to employ their evenings in securing 
an education. 

A similar institute was founded in 1887 in Brooklyn 
by Mr. Charlies Pratt, and is known as the Pratt In- 
stitute. Without going into details, | may say that its 
work is prett by nearly of the same character as that of 
the Cooper Union, and is devoted to the same class of 

upils. It bas both day and evening pupils, number- 
ae together 3279. It maintains a high school with a 
regular four-year course in languages, literature, his- 
tory, mathematics, and science. It pays special at- 
tention to manual training, carpentry, moulding, 
forging, and machine work. It has special depart- 
ments for fine arts, drawing, painting, modeling, 
wood-carving, and architecture, two-year and four-year 
courses ; also graduate and special courses. 

Domestic art, sewing, dressmaking, millinery, ete. 
Ordinary course, three months, with a normal course, 
throe years. 

Domestic science, chemistry of food, cooking, hygiene, 
etc, General course, one month ; normal course, two 
years. Science of technology, general course in chem- 
istry, physics, and manual training, regular two years’ 


course. 
(To be continued.) 


REDUCTION AND REVERSAL OF THE PHO- 
TOGRAPHIC IMAGE WITH PERMANGA- 
NATE OF POTASH. 


THE Photographisches Centralblatt advises the 
formula given by Prof. Namias, and recommends per- 
manganate instead of persulphate, as it is a salt which 
may be obtained anywhere of sufficient purity, whereas 
varies considerably in quality. Namias 
gave the following formula in the Bulletin de la So- 
ciété Frangaise for December 15, 1809 : 


Permanganate of ... 1¢ gramine. 
— 1 @e 


Like persulphate, this reducer attacks the densest 
parts of the negative first, and it is of great value in 
the treatment cf hard negatives. Moreover, the nega- 
tive does not need prolonged washing for removal of 
the hypo, as the permanganate oxidizes any trace 
which may remain in the film. The brownish tone, 
which sometimes remains after treatment with per- 
manganate, may be removed by immersing the plate 
in a one-half to one per cent: solution of oxalic acid to 
rempove residual traces of manganese peroxide. Per- 
manganate may also be used for making direct posi- 
tives in the camera. A slow plate should be used, and 
full exposure given. Develop with hydroquinone, 
using at least seven grammes of bromide of potash per 
liter of developer. A very strong image should be 
aimed for, regardless of fog. After development the 

late should be immersed in a permanganate bath of 

ouble the strength given above. The image will soon 
disappear, and, if a brownish stain should remain, 
treat with oxalic acid as recommended. The positive 
should then be developed iu re with— 


Anhydrous su!phide of soda. . 20 
Caustic potash... .............. ‘10 


An image of fine black tone is obtained. If the gela- 
tine should show too much tendency to frill, add a 
little formalin to the inl 


GERMAN LITERARY PRODUCTIONS IN 1899. 


ACCORDING to a recent German book trade review, 
the nuwbers of literary productions of Germany in 1899 
were as follows : General bibliography, literary works, 
encyclopedias, collective works, publications of learned 
societies, university works, 409; theology, 2,124; legal 
and political science, 2.313; medical science, 1,626; 
natural sciences, wathematics, 1,233; philosophy, 
theosophy, 307; education and instraction (juvenile 

blications), 3,558 ; science of language and literature, 

.365 ; history, 981; geography, maps, 1,358 ; wilitary 
science, 620 ; trade, manufactures, inter-communica- 
tion, 1,485 ; architecture and engineering, 720 ; domes- 
tie economy, agriculture, forestry, 816; polite litera- 
ture (plays, popular tales), 2,981; art, 783; directories, 
almanacs, and annuals, 604 ; miscellaneous, 582; total, 
23,715. The total shows a decrease of 24 in the output 
of 1899 compared with 1898. On the other hand, there 
are notable increases in sections in some measure re- 
sulting from the Boer war, which has given work to 
medical and military men, as well as to politicians and 
geographers, and has greatly exercised Germany. 


German Prizes for Lamps. — Vice Consul-General 
Hanaver, of Frankfort, under date of June 14, 1900, re- 
rts that the Association of German Alcoho! Manu- 
eturers has offered prizes aggregating 12,000 marks 
($2, 856) for an improved glow-light lamp and a burner 
for cooking pur . Models of ot lamps 
aleoho! must be sent in by December 1, 1900. 
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VALUABLE BOOKS 


AN AMERICAN BOOK ON 


Horseless Vehicles, Automobiles and 
Motor Cycles. 


OPERATED BY 
Steam, Hydro-Carbon, Electric and Pneumatic Motors. 


By GARDNER PDP. HISCOX, M.B. 


This work is written on a broad basis, and comprises in its scope a full 
illustrated ye ns ap with details of the progress and manufacturing ad- 
vanee of one of the most important innovations of the times, contributing 
to the pleasure and business convenience of mankind. 

The make-up and management of Automobile Vehicles of al) kinds is 
liberally treated, and in a way that will be appreciated by those who are 
reaching out for a better knowledge of the new era in locomotion. 

The poo is up to date and very full ay with various types of 
Horseless Carriages, Automobiles and Motor with details of the 
same. 8vo. About 458 pages. Very fully i lustrated. Price 83.00, 
postpaid. 


GAS ENGINE CONSTRUCTION. 


By HENRY V. A. PARSELL, JR., Mem. A. L. Elec. Eng., and 
ARTHUR J. WEED, M.E. 


PROFUSELY ILLUSTRATED. 


This book treats of the su antoct more from the standpoint of poacties 
than that Theory. of operation of Gas 
clearly and simply en the actual construction of a fa ball. 
horse power engine is ony oy 

First come directions for making the patterns; this is followed by ~ 
the details of the mechanical operations of finishing up and ws of the 
castings. It is profusely illustrated with beautiful are 
actual work in progress, rrmaytes J the modes of chucking, turni 
and finishing the parts in the lathe, and aiso plainly sbotinn the dam 4 
and erection of the engine. 

Dimensioned working drawings give clearly the sizes and 
terms of the various details. 

The entire engine, with the e meeption of the fiy-wheels, is designed to 
be made on a simple eight-inch lathe, with slide rests. 

The book closes with a chapter on American practice in Gas Engine 
design and gives simple rales so that anyone can axure out the dimensions 
of similar engines of other power, 

Every illustratioc is t bie beek is new and original, having 

made expressly for t rive 
sro. About pages. 30, postpaid. 


MECHANICAL MOVEMENTS, 
Powers, Devices, and Appliances. 


By GARDNER D. HISCOX, M.E. 
A Dictionary of Mechanical Movements. Powers, Devices and A 


ppli- 
ances, embracing an illustrated description of the greatest variety of 
mechanical movements and devices in any language. A new work on 


SepremBer 29, 1900, 
T=» 


Scientific American Supplement. 


PUBLISHED WEEKLY. 
Terms of Subscription, $5 a Year. 


Sent by mail, postage prepaid. to subseribers in any 
part of the United States or Canada. Six dollars a 
year. sent, prepaid, to any foreign country. 

All the back numbers of THE SUPPLEMENT, from the 
commencement, January 1, 1876, can be had. Price, 
10 cents each. 

All the back volumes of THE SUPPLEMENT can like- 
wise be suppiied. Two volumes are issued yearly, 
Price of each volume, $2.50 stitched in paper, or $3.50 
bound in stiff covers. 

COMBINED RATES.—One copy of SCIENTIFIC AMERI- 
CAN and one copy of SCIENTIFIC AMERICAN SUPPLE- 
MENT, one vear, postpaid, $7.00. 

A liberal discount to booksellers, news agents and 
canvassers. 

MUNN & CO., Pablishers. 361 Broadway, New York. 


TABLE OF CONTENTS. 


AERONAUTICS.—Traction by Kites........ 20681 


IL. —Chemical and Technical Education in the United 

—By Prof. C. F. 
ill. COMMERCE.—Trade Suggestions from United States Consuls... 20693 
1V. ELECTRICITY.—An Lighter.—1 20887 


Contemporary Electrical Scien 
Phe Trowle7, ..... 


V. LITERATURE.—German Literary Productions in 1899............ 20702 
vi. MEO ENGIN EERING.—American Engineering Com- 
petition.—X1.— Machine Tools... 
ical —IilL.—The American Stoker.—3 illustra- 
vay. METALLURGY.—Paris Exposition.—Exhibits in the Metal- 
lurgical Section.—3 70685 
VILL. MISC BLL ANEOUS: 
Trade N otes and 


a Formule. 


iustrated mechanics, mechanical movements, devices and appli 
covering nearly the whole range of the practical = —— field, for 
the use of Machinists. Mechanics, Inventors, © Draughtsmen, 
Students and all others interested in any way int . ‘Govielng and opera- 
tion of mechanical aa of any kim 

Large 8vo. 1.649 tifastrations. Price $3. 


Liquid Air and the Liquefaction of Gases. 


By Prof. T. O’CONOR SLOANE. 


This book contains the full theory of the — t gives the entire 
history of the ide uefaction of Gases from the earliest time to the present, 
and contains an illustrated description of all the experiments that have 
excited the wonder of audiences all over the country. It is a k 
explanation and application of the prince apyee of liquefaction, a histor of 
the theory, discovery and manufacture of liquid air. A book that renders 
simple one of the most perplexing chemical problems of the centu 
Startiing developments illustrated by actual experiments. It a on y 


X. PHOTOGRAPH Y.—Redaction and of the Photugraphic 
Image with Permanganate of Potas 20702 


PHYSICAL GEOGRAPHY.—The Fish River Caves. near Syd- 


ney, Australia.—By J. E. RicuTER.—1 illustration.................. 20688 
Xl. RAILWAY ENGINEERING.—A New Railway Test Car.—5 
— Inaugural Address by Prof. Sir WILLIAM 
ER, President of the British At Association for the Advance- 
XIV. THCHNOLOGY.—Soap Powder. 20697 
XV. WARFARE.—The Chinese Army.—? iliustrations... ............ 2064 


a work of scientific interest and authority, but is intended for 
reader, Deine 5 written = a popular style—easily understood by everyone. 
365 pages. slustrations. Price $2.50. 


THE SCIENTIFIC ANERICAN 
Cyclopedia of Receipts, Notes and Queries 


Edited by ALBERT A. HOPKINS. 


This solenaie work contains a careful compilation of the most useful 
Recei and Replies given in the Notes and Queries of corres jen! 
as pu ‘lished in the SCLENTIFIC AMERICAN during the past fifty years; 
together with many valuable and important additions. 

ver twelve thousand selected receipts are here collected; nearly 
every branch of the useful arts being represented. It is by far the most 
comp: ehensive volume of e) kind we placed before the public. 

12,500 receipts. 708 pages. Price $5 in cloth; $6 in sheep; $6.50 in 
half morocco ; postpaid. 


A COMPLETE ELECTRICAL LIBRARY. 


By Prof. T. O°CONOR SLOANE. 


An inexpensive library of the best books on Electricity. Put up ina 
neat folding box. For the student, the amateur, the workshop, the 
electrical engineer, schools and colleges. Comprising five books as follows: 
Arithmetic of Electricity, 138 panes + 
Hlectric Toy Making, 140 pages 
How to Become a Successful F Electrician, 189 pages 

Standard Electrical Dictionary, (82 pages .. ......... 
Electricity Simplified, 158 pages .. ... ..... 
Five volumes, 1.3)! pages, and over 450 illustrations. 


A valuable and indispensabie addition to every libr: 
Our Great Special Offer.—We wil! send prepaid the above five 
volumes, handsomely bound in bine cloth, with —— lettering, and in- 
in a neat folding box, at the §: eof 


g5-00 


pecia 
for the complete set. The regular price of the ive is 


Gas, Gasoline, and Oil Vapor Engines. 
The Only American Book on the Subject. 


By GARDNER D. HISOCOX, M.E. 
book designed for the general yo yo every one interested in 


tate new and pogaler motive power, and its ion to the in ‘| 
Gomene for a cheap and easily managed motor requiring no lice 


The bo book treats of the theory and practice of Gas. Gasoline and Oil En- 
gines, as designed and manufactured in the United States. It also con- 
tains chapters on Horseless Vehicles, Electric wy Marine Propul- 
sion, etc. 270 handsome Octavo, Pages. $2.50. 


EXPERIMENTAL SCIENCE. 


By GEORGE M. HOPKINS. 


book full of interest and value for teachers, and others 
who d impart or obtain a ‘something of Phys 


structive recreati 
Wh edition. Revised and 8% illustrations. Ele- 
ay! y bound in cloth. Price, by paid, $4.00; Half Morocco, 


MAGIC 
Stage Illusions and Scientific Diversions, including Trick 
Photography. 
By A. A. HOPKINS. 


The k appeals to old and young, sithe. and it is oneof the most 
attractive | holiday books of the y e illusions ure illustrated by the 
highest class of engravings. aad the exposés of the tricks are, in many 
cases, furnished by the prestidigitators themselves. Conjuring, large 
stage illusions, fire-eating, sword-swallowing, ventriloquism, 
magic, ancient magic, automata, curious toys, stage effects. photogr hic 
tricks. and the of moving photographs are all well 
and illustrated, mak a handsome volume. It pred 
yee. the profession to be the Standa on 

iagic. %8 pages. 420 1) ustrations. Price $2.50. 


Sm Full descriptive circulars of above books will be mailed free ap- 
of upon 


MUNN & CO., Publishers, 361 Broadway, W. Y. 


Automobiles___.|: 


The ScrENTIFIC AMERICAN for May 13, 1899, is 
devoted mainly to illustrations and detailed de- 
scriptions of various types of horseless vehicles. 
This issue also contains an article on the mechanics 
of the bicycle and detailed drawings of an automo- 
bile tricycle. Price 10 cents. 

The following copies of the SCIENTIFIC AMERI- 
CAN SURPLEMENT give many details of Automo- 
biles of different types, with many illustrations of 
the vehicles, motors, boilers, ete. he series make 
a very valuable treatise on the subject. The num- 
bers are: 732, 979, 993, 1053, 1054, 1055, 1056, 1057, 
1058, 1059, 1075, 1078, 1080, 1082, 1088, 10639, 1100, 
1118, 1122, 1178, 1195, 1199, 1206, 1210. SuPPLE- 
MENT No. 1229 contains a highiv interesting article 
giving full data as to operating costs of horse and 

electric delivery wagons in New York city. Price 
10 cents each, by mail. For sale by all newsdeal- 
ers, or address 


MUNN & CO., Publishers, 
361 Broadway, New York City. 


BUILDING EDITION 


OF THE 
SCIENTIFIC AMERICAN. 


Those who contemplate building should not fail to 
subscribe, 
ONLY $2.50 A YEAR. 


Semi-annual bound volumes $2.00 each, yearly 
bound volumes $3.50 each, prepaid by mail. 
Each number contains elevations and plans of a 
variety of country houses; also a handsome 
COLORED PLATE. 
SINGLE COPIES - 26 CENTS. EACH. 
MUNN & CO., 361 Broadway, New York. 


ATENTS! 


MUNN & CO., in connection with the 
the SCIENTIFIC AMERICAN, 
paecemente. and to act as Solicitors of Patents for > 


ve 

In this line of Corinces they have had over fifty years 
now have unequaled facilities for the preparation of eeatent —h 
Specifications, and the prosecution of Applications for Patents in t e 
Uni nited States, Canada, aud Foreign Countries. Messrs. MUNN 
attend to the yoo of Caveats. Copyrights for Books, Trade 

arks, and Reports on Infringements of Patents. 

Ail business Tecested | to them is done with special care and promptness, 
on very reasonable terms, 

A pampbiet sent free of charge on containing full 
tion about Patents and how to procure them ; directions concernin 
Marks, Copyrights, Designs, Patents, Appeals, Reissues, Infringements, 
Assignments, Rejected ted Cases, Hints on the Sale of Patents. ete. 

We also send. free of charge, a Synopsis of Foreign Patent Laws showing 
tee cont ot cost and method of securing patents in all the principal countries of 


MUNN & CO., Solicitors of Patents, 
361 Broadway, New York. 
BRANCH OFFICS&S.—No. 625 F Street, Washington, D, C, 


~ 

PAGE 

4 
IX. NAVAL ENGINEERING.—The Loss of the * Framee.”’—1 i)lus- 
pike 
a 

4 — 
Al 

a any t he 

q 

= 


